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PART I— OPERATING INSTRUCTIONS 

Section I 


INTRODUCTION 

Paragraph 


Scope 1 

Description 2 

Tabulated data 3 


1. SCOPE. 

a. This manual is published for the information and guidance of the 
using arms and services. 

b. In addition to a description of the FWD 4x4 Model HAR-1 
General Service Cargo Truck, this manual contains descriptions of the 
major units, group assemblies, and functional systems, including instruc- 
tions with reference to their operation, inspection, adjustments, minor 
repair, and unit replacement. Specific information for the guidance of 
operating personnel (crew) is contained in Part I, sections I to IX, 
inclusive. Information for the guidance of organizational maintenance 
(using arms unit mechanics) is contained in Part II, sections X to 
XXXI, inclusive. 

c. In all cases where the nature of the repair, modification, or adjust- 
ment is beyond the scope or facilities of the unit, the responsible ord- 
nance service should be informed, so that trained personnel with suitable 
tools and equipment may be provided, or proper instructions issued. 

2. DESCRIPTION (figs. 1 through 5). 

a. This General Service Cargo Truck is a four-wheel drive chassis 
and is powered with a six-cylinder L-head type of engine. It has a con- 
ventional type of transfer case assembly, with a center differential similar 
to the differential in the front and rear axles. A military type of cargo 
body is mounted to the chassis with seating capacity for the using arms. 

b. A single plate dry disk clutch and constant mesh clash type 
transmission is used. 
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3. TABILATED DATA. 

Wheelbase 156 in. 

Length, over-all 266.75 in. 

Width, over-all 96 in. 

Height, over-all Ill in. 

Wheel size 20 in. 

Tire size 9:00 x 20 

Tread (front) 67.5 in. 

Tread (rear) 69 in. 

Weight of vehicle — empty 11,425 lb 

Weight of vehicle — loaded 19,425 lb 

Approach angle 35° 

Departure angle 30° 

Minimum turning radius 38 Vz ft 

Ground clearance 11 in. 

Fording depth (bottom of transfer case) I 8 V 2 in. 

Towing facilities (front) Tow hooks 

(rear) Pintle hook 

Pintle height 36 in. 

Speeds (all wheels driving) 

In first gear 4 mph 

In second gear 8 mph 

In third gear 13 mph 

In fourth gear 24 mph 

In fifth gear 25 mph 

Maximum allowable speed 35 mph 

Transmission capacity 6 qt 

Transfer case capacity 4 qt 

Front axle capacity 6 pt 

Rear axle capacity 6 pt 

Gasoline tank capacity (one tank) 40 gal 

Cooling system capacity 23 qt 

Crankcase capacity 10 qt 

Air cleaner capacity 1.5 pt 

Hydraulic brake assembly capacity 2 qt 

Steering gear capacity 4.75 pt 

Winch capacity . 1^/4 qt 
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Figure 4 Cargo Truck HAR-1 —Hear 


Original from 

UNIVERSITY OF CALIFORNIA 


Digitized by 





TM 9-815 

4 


4-TON TRUCK, 4x4 (FOUR WHEEL DRIVE MODEL HAR-1) 

Section II 


CONTROLS AND OPERATION 


Paragraph 


Controls 4 

Starting the engine 5 

Operating the vehicle 6 

Stopping the vehicle. 7 

4. CONTROLS. 


a. General (figs. 6 to 12). It is essential that the driver be thor- 
oughly familiar with the controls and their location before attempting to 
operate the vehicle. The driver should study the controls (figs. 6 to 12), 
as there are some controls which are not found on standard vehicles. 
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Figure 6 — Light Switch 


(1) Ignition Switch (fig. 7). The ignition switch is located directly 
below the speedometer. This switch is self-contained and does not require 
a separate key for its operation. It is constructed with a thumb piece 
which must be turned to the left to complete the electrical circuit neces- 
sary to start the engine. 
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(2) Lighting Switch (figs. 6 and 7). The lighting switch controls 
all service and blackout lights. By pulling the switch out to the first 
position, the blackout lights are turned on. These lights consist of black- 
out headlights, taillights, and blackout signal light. By depressing the 
lock button (A, fig. 6) and pulling the switch to the second position, the 
service lights are turned on. This includes the service headlights and tail- 
lights. The circuit is also completed, so that the service stop light will 
operate, as well as the lights on and within the dash panel. The service 
stop light is turned on by depressing the brake pedal. By pulling the light 
switch all the way out, or to the third position, the service stop light only 
is made operative for daytime operation. The dash lights are operated 
by a separate switch on the dash panel (step (4) below). 

(3) Headlight Beam Control Switch (fig. 8). This switch, 
commonly known as the dimmer switch, is located just to the left of the 
steering column, and is a button operated by the left foot. It controls 
the high and low beam of the service headlights and operates only 
when the main lighting switch is pulled out to its second position. To 
operate, press the button with the left foot to raise or lower the head- 
light beam; the high and low beams alternate each time the switch is 
operated. It is not necessary to keep pressure on the button after the 
desired beam is obtained as the switch locks itself each time the button 
is pressed. 

(4) Panel Switch (figs. 7 and 8). The panel lights are controlled 
by a push and pull switch. This switch is operating only when the main 
light switch is pulled out to second position (service lights on). The 
panel lights are on when the switch is pulled out. 

(5) Choke Control (figs. 7 and 8). The choke control consists 
of a button attached to a wire and housing assembly which is secured to 
the carburetor mixture control valve. The button — located on the dash 
below the ammeter — is identified by a letter “C” on its face. It closes the 
valve in the throat of the carburetor when it is pulled out. This prevents 
the carburetor from drawing air and consequently it feeds a richer gaso- 
line mixture to the engine. Pull the choke control out when starting a 
cold engine and gradually push it in as the engine becomes warm. NOTE: 
Always be sure that the choke button is pushed in when the engine has 
reached normal operating temperature. To neglect this will cause a 
flooding condition in the engine. This results in too much raw fuel in the 
cylinders, which takes the oil film from the cylinder walls and dilutes 
the crankcase oil. Excessive choking also wastes fuel. The use of the 
choke control is unnecessary in starting a warm engine. 

(6) Throttle Control (figs. 7 and 8). The throttle control con- 
sists of a button — attached to a wire and housing assembly — ^which is 
secured to the carburetor throttle arm at its opposite end. The button is 
located on the dash below the oil gage to the left of the ignition switch 
and is identified by a letter “T” on its face. Its purpose is to provide in- 
creased engine speed beyond that provided by the idling adjustment on 
the carburetor. It is used chiefly in starting the engine when not con- 
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venient or practical to use the foot accelerator. Pulling the button out- 
ward opens the throttle. After the engine has been started, the button 
should be pushed in and acceleration or deceleration controlled by the 
foot accelerator pedal. 

(7) Center Differential Lock Lever (fig. 8). The center dif- 
ferential lock lever is located on the dash panel just to the left of the 
steering column. It provides a means of locking and unlocking the center 



RA PD 610S7 


Figure 10 — Windshield Wiper 


differential. (This should not be confused with declutching devices and 
other transfer case levers used on other vehicles.) When it is necessary 
to lock the differential, pull the lever out and then turn the handle to the 
left. If the locking clutch and sleeve in the center differential do not 
mesh immediately, the spring tension will automatically engage them 
when the proper position is reached while the truck is in motion. For 
additional information, refer to paragraph 6 h and i. 

(8) Starter Motor Button (fig. 9). The starter motor button, 
located on the cowl right of steering column and above the accelerator 
pedal, is easily accessible for operation with the right foot. Its purpose is 
to complete the electrical circuit to the starter motor, so that it can crank 
the engine. To operate, press the button with the right foot and hold it 
in the depressed position until the engine starts. CAUTION: Do not 
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press the starter button while the engine is running or while the shifting 
lever is in gear. 

(9) Windshield Wiper (fig. 10). This vehicle is equipped with 
two windshield wipers. The control is a small individual button located 
on each wiper and is pulled out to operate the windshield wiper blades. 

(10) Accelerator Pedal (fig. 11). The accelerator pedal, lo- 
cated on the floor board to the right of the steering gear, is used to con- 
trol engine speed with the right foot while driving the truck. 
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Figure 12— Steering Wheel and Horn Button 


(11) Clutch Pedal (fig. 11). The clutch pedal, located on the 
floor boards directly in front of the operator, is to be operated with the 
left foot. Depressing the pedal to the floor boards disengages the clutch 
so that the transmission gears may be shifted. 

(12) Brake Pedal (fig. 11). The foot brake pedal, also located 
on the floor boards and directly in front of the operator, is operated by 
the right foot and is depressed to slow down or stop the vehicle. 

(13) Winch Power Take-off (fig. 11). The hand lever, nearest 
the operator and protruding from the floor boards, controls the winch. 
Extreme rear position is the high speed for winding the cable and ex- 
treme forward position is low speed for winding. Center position is the 
reverse gear for unwinding. There are two neutral positions, one between 
high and reverse and one between low and reverse. 
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(14) Transmission Gearshift Lever (fig. 11). This lever is 
located to the right of the winch control lever. Its purpose is to conri-ol 
the shifting of all gears in the transmission. The diagram (fig. 15) shows 
the different positions of the lever for various gear selections in the trans- 
mission. CAUTION: Always be sure that the gearshift lever is in the 
neutral position before starting the engine. 

(15) Hand Brake Lever (Parking) (fig. 11). This lever is the one 
farthermost to the right of the driver. It is used principally for holding 



OPEN POSITION 



DOWN POSITION RA PD *1090 


figure 13 — Windshield Operation 


the truck while parked. The hand brake is released when the lever is in 
the extreme forward piosition, and applied when pulled back toward the 
seat. When pulled back, the lever will lock in position. In order to move 
it forward the grip latch must be released by squeezing it to the lever 
handle. 


(16) Horn Button (fig. 12). The horn button, located in the 
center of the steering wheel, is for the purpose of sounding the horn. It is 
operated by pressing downward. 


(17) Windshield Adjustments (fig. 13). 

(a) Each side of the windshield is fitted with adjustable throw-out 
arms. These arms permit the windshield to be moved out at the bottom. 
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It is necessary only to loosen the thumb nuts on each throw-out arm, 
move the windshield to the desired position, and tighten the thumb nuts. 

(b) The windshield is also designed with a hinge arrangement at 
the bottom so that the entire windshield and framework may be tipped 
forward and made to lie flat over the hood. This arrangement may be 
used only when the canvas top is not used. To place the windshield in 
this position, loosen the thumb nuts, tilt the windshield forward as far 
as the adjusting arms will allow, and tighten the thumb nuts. 

5. STARTING THE ENGINE. 

a. Before the engine is started, the prestarting inspection outlined 
in section IV must be accomplished. The following steps in starting the 
engine should be taken to avoid unnecessary engine wear in the warm- 
up period. The steps below are satisfactory under average operating 
conditions: 

( 1 ) Set the hand brake lever. 

(2) Place transmission shift lever in neutral position. 

(3) Check fuel supply. 

(4) Pull out hand throttle part way. 

(5) Pull out choke control. NOTE: It is not necessary to choke a 
warm engine. 

(6) Turn the ignition switch and push the starter button. NOTE: 
At freezing temperatures, depress clutch pedal to ease the starting load. 

( 7 ) Release the clutch pedal and adjust the hand throttle to a posi- 
tion to prevent the engine from racing. If the choke was used, push in 
after engine runs smoothly. 

(8) Idle the engine for about 15 minutes to fill all the bearings with 
oil. The oil pressure may not build up at once, especially in cold weather, 
so a short period of idling will be necessary to fill the lines and build up 
the pressure before the engine is ready to be put under load. Oil pressure 
should be up to 10 pounds minimum at idling and 40 pounds maximum 
at governed speed. 

b. Special Precautions with New Engines. 

( 1 ) Special precautions should be taken with new engines to avoid 
unnecessary repairs. Put lubricating oil in the fuel tank. Use about one 
pint of light engine oil to every three to five gallons of fuel during the 
first fifty hours of service. 

(2) Remove the spark plugs and inject a teaspoonful of light cylin- 
der oil in each cylinder to ensure lubrication of the pistons and cylinders 
when the engine first starts. 

(3) Before starting a new engine, inspect it thoroughly and see that 
it is complete and in proper working order. 

(4) Both engine and accessories must have proper lubrication at 
all times. (See section VI.) 
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(5) See that the crankcase is filled with the proper grade of oil (par. 
19). 

(6) See that the water pump and fan have proper lubrication. All 
other accessories — electrical equipment, etc. — should be lubricated in 
accordance with instructions in section VI. 

(7) Next to proper lubrication, proper cooling of the engine is the 
most important precaution. Be sure that the cooling system is full, that 
it does not leak, and that none of the hose connections have collapsed or 
become obstructed. Wherever possible, use soft or distilled water in the 
cooling system; avoid hard or alkaline waters. 

(8) This engine has been designed to operate most smoothly and 
economically on gasoline of 65 to 68 octane or better, with the automatic 
advance distributor set at 2 degrees before “T.D.C.” (Refer to section 
XIX, par 85 f). Always use the cleanest fuel obtainable and keep the fuel 
line free from sand, lime, and water. NOTE: Always keep the fuel tank 
full to prevent condensation. 

(9) This engine is equipped with a governor which will maintain the 
speed within the proper limits,, as listed in paragraph 3. Under no condi- 
tions should maximum permissible speeds be exceeded. 

( 10 ) The oil bath air cleaner should be serviced before the truck is 
put in service (par. 19). 

c. Starting Hints. 

( 1 ) If the starter is not functioning, engage the starting hand crank 
and pull up. Do not grasp the starting crank with the thumb on the same 
side as the fingers, as this may result in a broken wrist if the engine should 
back-fire. In cold weather the engine should start easily with the third or 
fourth attempt. Close the choke, leave the ignition “OFF”, crank four 
or five times to fill the cylinders full of mixture, open the choke, turn 
“ON” the ignition, and crank. 

(2) If the starter will not turn the engine over, first check the battery 
to see if it is charged (par. 11). Continued attempts to start with a low 
battery will result in a worn starter commutator. 

(3) Easier starting may be secured in cold weather if the clutch is 
released while cranking. This disconnects the engine from the transmis- 
sion, making it unnecessary for the starter to turn the engine and trans- 
mission gears at the same time. 

(4) If the starter gear engages in the flywheel and locks, release the 
starter push button, turn off the ignition switch, release the parking brake, 
and place the transmission in high gear. Rock the vehicle backward and 
forward. If the gear will not release from the flywheel, loosen the starting 
motor until the gear releases. Be sure to tighten the cap screws before 
attempting to use the starter motor (par. 84). 

d. Cooling System Hints. The engine utilizes a pressure cooling 
system in which water from the bottom of the radiator is drawn into a 
vane-type pump which forces it through the engine water jackets, out the 
top of the engine, and back to the radiator for cooling. 
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CYLINDER BLOCK ^ 
WATER DRAIN COCK 


WATER PUMP 
DRAIN COCK 


Figure 14 — Cooling Systom Drain Cocks 


(1) Draining the Cooling System (fig. 14). Drain cocks are 
located at the lowest points of the cooling system. There is a drain cock 
on the left side of the cylinder block, one on the water pump, and one at 
the bottom of the lower radiator inlet pipe. Make sure that none of 
these cocks is overlooked. 

(2) Cold Weather Suggestion. Cover the radiator partly or com- 
pletely for efficient winter op>eration. To avoid cooling system freeze-ups, 
a solution of antifreeze is recommended (par. 10). 

(3) Carburetor. The carburetor choke should never be left closed 
or partially closed when an engine is running. The closing of the choke 
increases the richness of the mixture. Rich mixtures always heat up the 
engine, waste fuel, and bum the exhaust valves. Always make certain 
that the choke valve is wide open when the engine is nmning. 


6. OPERATING THE VEHICLE. 

a. Starting the Truck on Level Road. After the engine is thor- 
oughly warmed up at approximately 140 F, the vehicle may be moved as 
follows: 

( 1 ) Release the parking brake. 

(2) Disengage the clutch by pushing the clutch pedal fully down. 
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Figure IS — Shifting Plate 


RA PD 61092 



(3) Shift the transmission in first or second speed gear, depending 
on the load. 

(4) Release the clutch pedal slowly and at the same time accelerate 
the engine by pressing down on the accelerator pedal. 

(5) With the clutch engaged, increase the truck’s speed. NOTE: Do 
not overspeed engine. 

(6) After the truck gains momentum, remove foot from accelerator 
and immediately disengage clutch. Shift the transmission into the next 
higher gear. Continue these steps until the transmission is placed in 
high gear. 

b. Starting- on a Hill. Apply the parking brake. Disengage the 
clutch and shift to low gear. Engage the clutch slowly and at the same 
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time accelerate the engine and gradually release the parking brake as the 
clutch takes hold. 

c. Double Clutching. It may be necessary to shift to a lower gear 
on a grade. This can be accomplished by double-clutching to assure a 
smooth engagement of transmission gears. Disengage clutch and shift the 
transmission into neutral position. Release the clutch pedal and momen- 
tarily step on the accelerator to increase the speed of the countershaft 
gears in the transmission. This tends to synchronize the mating gears. 
The shift is then completed by disengaging thejclutch pedal and shifting 
the transmission into the next lower gear. The operator must remember 
that an even speed between the countershaft and main shaft gears to be 
engaged must be maintained, otherwise a smooth shift cannot be made. 
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IN 
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35 
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Figure 16 — Warning Plate 


RA PD 61093 


d. Shifting into Reverse Gear. Before attempting to shift into 
reverse gear, stop the truck. Remove foot from accelerator and disengage 
clutch. Move the transmission shift lever into the position (R) (fig. 15). 
Release the clutch pedal gradually and at the same time accelerate the 
engine by pressing down on the accelerator pedal. 

e. Permissible Road Speed (Maximum.) This truck is equipped 
with a governor which limits the maximum permissible road speeds. The 
truck speed depends on the position in which the transmission shift lever 
is placed (fig. 16). CAUTION: When driving down a hill, do not permit 
the truck to exceed the maximum road speed specified in paragraph 3 
for first, second, third, fourth, or fifth gear. Excessive engine speed under 
such conditions may develop into bearing, piston, and valve failures. 

f. Driving in Sand and Gravel. When approaching loose sand 
and gravel, slow down. The truck will be moving too fast for good control 
on the soft road. Although the engine may propel the truck at a higher 
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I 

speed, it is dangerous in loose sand or gravel on account of hard steering 
and slipping wheels. Do not overspeed engine as spinning the wheels will 
cause them to work their way into the soft surface and difficulty may be 
encoimtered if the truck is stalled. Refer to paragraph 6 h and i for addi- 
tional information when approaching loose sand and gravel. 

g. Driving Through Soft Terrain. When a truck is being driven 
through soft terrain, good judgment should be observed. The engine speed 
should be reduced, as spinning wheels will cause a “jumping” effect. This 
will usually result in the wheel digging deeper in the soft surface and may 
lead to destruction of component parts of the truck. Refer to steps h and i 
below for additional information when approaching soft terrain. 


CENTER DifFERENTNtL iOCK - this truck drives 


ON ALL WHEELS AT ALL TIMES. THE CENTER DIFFERENTIAL 
LOCK IS FROVIDED TO OVERCOME WHEEL SLIPPAGE OH EITHER 
AKLE AND SHOULD BE ENGAGED BEFORE SLIPPAGE OCCURS, 
UNDER NO eOHDITlOMS SHOULD THIS LOCK BE KEPT ENGAGED 
WHEN THE POSSIBILITY OF SLIPPAGE NO LONGER EXISTS, SEE 
YOUR MAINTENANCE MANUAL FOR DETAILS, 

TO EMGA6L LOCK I PULL HANDLE 
our AS FAR AS POSSIBLE AND 
TURN TO R/&HT UNTIL IT CATCHES 


RA PD 61094 


Figure 17— Center Differential Warning Plate 


h. Reason for the Center Differential Lock Lever. The center 
differential lock lever is operated from the driver’s seat. A connecting 
link, or rod, is attached to the lever and leads to the transfer case where 
the center differential and lock are located. Under ordinary driving con- 
ditions, this differential is left unlocked. Some drivers have the opinion 
that this truck does not drive on the four wheels unless the center differ- 
ential is locked. This is not true; the truck always drives on four wheels, 
but locking the center differential provides for additional traction under 
adverse conditions. However, this mechanism should not be locked con- 
tinuously, since it is designed only for emergency use under the following 
conditions: Going through sand or gravel pits; climbing hills which have 
ice, snow, mud, or sand on some parts of the grade; plowing through snow 
drifts; going through ditches, streams, plowed fields, and over unusually 
rough terrain. 

i. When to Lock the Center Differential. The driver of the 
truck should engage the lock before reaching what appears to be a bad 
spot. It is satisfactory to engage the lock while the truck is traveling at 
any speed, so long as all wheels have equal traction, but the lock must 
not be engaged while the truck is traveling unless equal traction does 
exist. Most center differential trouble is caused by drivers engaging the 
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lock when equal traction condition does not exist. If the truck has begun 
to enter a pit, and the two rear wheels have traction while the front wheels 
do not, the truck must then be brought to a stop before the differential 
lock is engaged. To engage the lock while one wheel is spinning and the 
others are not is comparable to running a pleasure car in high gear and 
suddenly throwing it into reverse. When the truck is moving through 
difficult places, there is no strain on any particular part, since the locking 
of the center differential makes the entire truck a ■ single driving 
mechanism. 

j. Driving a Disabled Vehicle. In the event that either the front 
or rear axle is damaged, disconnect the propeller shaft — leading to the 
damaged axle — at the universal joints, and remove the driving spiders 
from the dead axle. Disconnecting the propeller shaft and removing the 
driving spiders will prevent further damage to the disabled axle assembly. 
Lock the center differential (par. 4 a (7) ). 

7. STOPPING THE VEHICLE. 

a. Remove foot from accelerator. Apply the brakes gradually by 
pressing down on the brake pedal. When the truck has been slowed down 
to engine idling speed, disengage the clutch by pressing down on clutch 
pedal. Move the transmission shift lever into neutral position. When the 
truck has come to a complete stop, release the clutch pedal and apply 
the parking brake. 

b. Stopping the Engine. To stop the engine, turn off the ignition 
switch. In cold weather, the engine should be stopped with the throttle 
partly open and the engine speed increased before turning off the ignition. 
As the engine coasts to a stop, it will blow out all vapors and residual 
matter, and leave air and gasoline vapor in the combustion chambers. 
Make certain all lights are turned off. 
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Paragraph 


Winch description 8 

Winch operation 9 


8. WINCH DESCRIPTION (figs. 18 to 20). 

a. The winch used on this vehicle has a 10,000-pound capacity. It 
is mounted at the front end of the truck and is supported between the 
two side frame rails. 


figure 1 8 — Winch Jaw Clutch Operation 
9. WINCH OPERATION. 

a. Power for operating the winch is transmitted from the main 
transmission through the power take-off unit, mounted to the left side 
of the transmission, through the drive shaft to the worm shaft of the 
winch. 

b. The winch is controlled by the power take-off shift lever in the 
cab which operates the power take-off in either the two forward or one 
reverse speeds (fig. 15). Neutral points are between each of the gear 
speeds, and the lock for the control lever will secure the take-off in one 
of the neutral points. Lever operation is explained in paragraph 4 a (13). 



ENGAGED 


DISENGAGED 


RA PD 61095 
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-CAUTION- 

WHEN OPERATING WINCH 
THE ENGINE SHOULD RUN AT A SPEED 

NOT TO EXCEED 

SOO R.RM. 


Figure 19 — Winch Caution Plate 


c. Hooking onto Load. Pull out jaw clutch to released position 
(hg. 18). Pull out cable and hook onto load; then engage the jaw clutch 
with the poppet locked. 

d. Pulling. Disengage clutch pedal, shift power take-off lever into 
high or low forward speeds (high, for light pulls; low, for heavy pulls). 
Release clutch pedal gradually; winch will wind cable. 

e. Stopping. Disengage clutch pedal and shift power take-off into 
neutral position. Worm shaft automatic brake will hold tension on line 
until power take-off is shifted into reverse gear, or until truck is driven 
forward. 

f. Releasing Tension. To lower or release tension on cable, dis- 
engage clutch pedal, shift power take-off into reverse gear, and release 
pedal. Winch will now operate in reverse and release the winch line. 
CAUTION: Never try to release a load with the jaw clutch “out”; al- 
ways use reverse. 

g. Pulling Truck. Pull out winch line and secure to a tree with the 
jaw clutch released. Engage jaw clutch and follow step d (above). 

h. Winding Cable. Winding-on the first layer is most important. 
The coils of the rope must be tight against each other so the coils on the 
next layer cannot jam down between the first layer. As the cable is 
wound on, it should be tapped every few inches with a wooden block to 
prevent flattening the wires. NOTE: Winch-pulling speeds are based 
on a maximum engine speed of 800 revolutions per minute, which should 
not be exceeded when using winch. 

i. Winch Hints. 

(1) When the winch is not in use, and the line properly coiled in 
place, keep the jaw clutch engaged and lock the power take-off shift 
lever in neutral. 

(2) When the winch is being used to assist the vehicle, with the 
wheels driving, always have the power take-off in low gear. The trans- 
mission should also be in low gear. 
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WINCH CAPACITr 10,000 POUNDS 

OM FIKtT LA fen OF Ron. IH LOW SFLLD OF TAKL'OPf^ 
LINL SPLLOS RtQUIRL THAT WHLM THIS WINCH IS USID 
TO ASSIST THIS VIHICLL WITH WHULS t>Rl¥IM6 , THL 
TAKL'OTF SHOULD Bt IN LO)V tPttO^ AMO THB. 
TRANSMISSION IN LOW 6£AH . 

YLHICLL AND WINCH CUAHAHTtL NLQumL THAT 
THL WINCH SHALL BC OPtNATtD AT ALL TIMLS AS • 
HtOUIRLD BT APPHOPNIATL AL6ULATI0NS . 


RA PD 61097 


figure 20 — Winch Capacity Piate 


j. Automatic Brake. The automatic brake is a band t 3 rpe consist- 
ing of a brake band around a disk keyed to the worm shaft. It prevents 
the load from releasing when the power take-off is in neutral position, or 
after the shear pin has failed. To test the brake, place the truck at the 
top of a steep grade, fasten the winch line to another truck at the bottom 
of the grade, and start pulling it up the grade. After a short haul, release 
the clutch pedal. The winch will stop pulling, and the truck being pulled 
should not roll backward if the brake is correctly adjusted. 

k. Shear Pin. The forward universal joint is connected to the winch 
worm shaft by a shear pin, to prevent overloading of power take-off and 
chassis frame. 

l. Lubrication. Refer to Lubrication Guide (section VI). 
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Section IV 


OPERATION UNDER UNUSUAL CONDITIONS 

Paragraph 


Cold weather operation 10 

High temperature operation 11 

Sandy and desert terrain 12 


10. COLD WEATHER OPERATION. 

a. The operation and maintenance of automotive vehicles at low 
temperatures involve factors which do not exist at normal temperatures. 
Operators and maintenance personnel must spend more time in protec- 
tive maintenance. Failure to give this extra service will result in actual 
damage, unnecessary and untold expenses, and also failure to start. 

b. “Low temperatures” have been divided into 2 ranges: -10 F to 
-30 F, and below -30 F. Engine and lubricants undergo changes in 
physical properties below -30 F. In many cases accessories and equip- 
ment for supplying heat to engine, fuel, and intake air are required. 

c. The following is information that the operator should be familiar 
with before operating a vehicle in cold weather: 

(1) Gasoline. The formation of ice crystals from small quantities 
of water in the fuel sometimes causes considerable trouble. The follow- 
ing precautions should be followed to keep water out of the fuel tank: 

(aj Strain gasoline through a suitable strainer. CAUTION : A 
positive metallic contact must be maintained between the fuel container 
and gasoline tank unless fuel tank and container are independently 
grounded. 

(bj Keep fuel tank as full as possible. 

(cj Add V 2 pint of denatured alcohol to a tank of gasoline to absorb 
moisture that might condense. 

(d) Store gasoline in clean cjrums. 

(e) Never pump gasoline drums dry; allow about 4 inches of fuel to 
remain. 

(2) Crankcase. Engine lubrication at temperatures above -10 F 
is covered in section VI of this manual and in the Lubrication Guide. For 
temperatures below - 10 F, one of the following measures must be taken 
according to facilities available: 

(a) Keep vehicle in heated enclosure, if possible, when it is not being 
operated. 

(b) When the engine is stopped, drain the crankcase oil while it is 
still warm, and store it in a warm place until vehicle is to be operated 
again. If a warm place is not available, heat the oil before putting it in 
the crankcase. (Do not get the oil too hot. Heat only to a point where the 
bare hand can be inserted without burning. ) CAUTION : Place a tag in 


Digitized b> 



iQle 


30 


Original from 

UNIVERSITY OF CALIFORNIA 



Digitized b’ 


TM 9-815 

10 

OPERATION UNDER UNUSUAL CONDITIONS 

a conspicuous place in the cab to warn personnel that the crankcase is 
empty. 

(c) Cover the engine with a tarpaulin. About three hours before the 
engine is to be started, place fire pots under the tarpaulin. A Van Prag, 
Primus type, or any other type of blow torch or kerosene lantern may be 
used. With due consideration for fire hazards involved, the flame may be 
applied direct to the oil pan. 

(d) Dilute crankcase oil with gasoline. The table below shows the 
quantities of diluent to be added to the oil prescribed on the Lubrication 
Guides for use at - 10 F. The quantities of diluents will form mixtures 
for satisfactory starting at temperatures indicated. 



— lOF to — 30F 

Below —30 F 

Gasoline 

Vz qt to each 4V2 qt of 

1 qt to each 5 qt of 


engine oil 

engine oil 


1. When the crankcase oil is first diluted, turn the engine over sev- 
eral times to mix oil and diluent thoroughly. 

2. Check oil level frequently. 

(3) Cooling Water. Ethylene glycol (Prestone) is prescribed for 
use as antifreeze solution. If ethylene glycol is not available, other ma- 
terials may be used. The following table gives three permissible materials 
and the quantity to be added to prevent freezing at indicated tempera- 
tures: 


Froozing 

Point 

Pints Ethylene 
Glycol (Prestone) 
per gallon of 
system capacity 

Pints Glycerine 
Grade A, U.S.P. 

per gallon of 
system capacity 

Pints Denatured 
Alcohol per gallon 
of system 
capacity 

10 F 

2 

3 

21/2 

OF 

2Vz 

31/2 

3 

-lOF 

3 

3V^ 

31/2 

-20 F 

SV2 

4 

4 

-30 F 

4 

5 

5 

-40 F 

41/2 

— 

51/2 

-50 F 

41/2 

— 

6 

-60 F 

5 

— 

6 1/2 

-70 F 

5 

- 

- 


(a) Precautions : 

1. Do not use alcohol if other materials are available. 

2. Flush out the radiator and cylinder head separately before adding 
antifreeze material. 

3. Do not mix antifreeze solutions. 

4. Check cooling system for leaks. 
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5. If hot water heater is added to cooling system, add about one gal- 
lon to the original quantity of the cooling system liquid. 

6. Check thermostat. 

7. Use radiator cover to accelerate and maintain engine operating 
temperatures. 

8. Check adjustment and strength of fan belt. Replace rubber fan 
belt with fiber, leather, or synthetic belts below - 20 F. 

9. Make sure that water pump is in good operating condition. 

(4) Battery and Electrical Parts. 

(a) Keep battery fully charged, with hydrometer reading between 
1.275 and 1.300. A fully discharged battery will freeze and rupture at 5 F. 

(b) Clean and repair all electrical wiring accessories (spark plugs, 
ignition coil, and distributor) to prevent undue resistance. Make sure all 
connections are tight. 

(c) Set spark plug gap at 0.005-in. less than that recommended for 
operation under normal conditions. 

(d) Check generator, starter brushes, commutators, and bearings. 
See that the commutators and brushes are clean. 

(e) Be sure that no heavy grease or dirt is on the starter throw-out 
mechanism. 

(5) Gear Lubricants. Below - 15 F dilute lubricants prescribed 
for use at - 10 F with 10 per cent gasoline. If circumstances preclude 
dilution of lubricants, heat gear cases with a blow-torch. Play the torch 
lightly under the entire gear case; do not concentrate the heat in one spot. 

(6) Chassis and Other Lubricants. 

(a) Chassis, wheel-bearing, and other lubricants prescribed for use 
at - 10 F will furnish satisfactory lubrication as low as - 30 F. For sus- 
tained temperatures below -30 F, use grease comparable to GREASE, 
lubricating, special, or GREASE, O. D., No. 00. Use OIL, t igine, crank- 
case grade, in steering gear housing. 

(b) Commercial brake, and shock absorber fluids remain fluid at 
temperatures encountered. 

( 7 ) Special Operating Precautions. 

(a) Full choke is necessary to secure the air to fuel ratio required for 
cold-weather starting. Check the butterfly valve to see that it closes all 
the way and otherwise functions properly. 

(b) Check fuel pump. 

(c) Below +10 F remove oil from the air cleaners. Below -30 F 
remove the air cleaner. 

(d) Inspect vehicle frequently. 

(e) Remove or bypass oil filters at temperatures below -30 F. 

(f) Disconnect oil-lubricated speedometer cables at the drive end 
for operating vehicles at temperatures of below - 30 F. 

(g) Remove and clean sediment bulb, strainer, etc., in the fuel sys- 
tem at frequent intervals. 
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(h) Re-tune engine frequently. 

(i) Before starting the engine, pull the choke all the way out and 
leave it partially pulled out until the engine has warmed up. Turn the 
engine as rapidly as possible with the starter and release starting pedal 
as soon as the engine fires. After the engine has started, idle it until it 
has warmed up sufficiently to run smoothly. Do not race the engine im- 
mediately after starting. 

(j) To stop the engine, first increase the engine speed and then turn 
off the ignition and release the throttle at the same time. 

d. Cold Weather Accessories. The following list of cold weather 
accessories may be employed at the discretion of officers in charge of 
the materiel: 

(1) Tarpaulins, tents, or collapsible sheds are useful for covering 
vehicles, particularly the engines. 

(2 ) Fire pots. Primus type, or Van Prag blow-torches, ordinary blow- 
torches, oil stoves, or kerosene lanterns can be used for heating vehicles. 

(3) Extra batteries and facilities for changing batteries quickly are 
aids in starting. 

(4) Steel drum and suitable metal stands are useful for heating 
crankcase oil. 

(5) Insulation of the fuel line will help prevent ice formation inside 
the line. 

(6) Small quantities of denatured alcohol, about one-half pint to a 
tank of fuel, will reduce difficulties from water in gasoline. 

(7) Radiator covers can be improvised locally and help to keep the 
engine running at normal temperatures. 

11. HIGH TEMPERATURE OPERATION. 

a. To prevent overheating, the following units should be checked: 

( 1 ) The cooling system should be kept clean and full. 

(2) The fins in the radiator should be kept free from bugs and for- 
eign material that might affect free circulation of air. 

(3) The fan belt should be properly adjusted. 

(4) A gear reduction which requires the engine to labor at low engine 
speeds should not be used, if practical, as this will cause overheating due 
to lack of sufficient water and air circulation. 

(5) Under severe conditions it may be advisable to remove the hood 
side panels, providing less restriction to the flow of air. 

(6) Watch the temperature indicator, and if the needle goes in the 
red band, stop the engine and investigate the cause. The vehicle should 
be headed into the wind, if possible, and permitted to cool. 

b. Vapor Locks. Vapor locks are frequent. The fuel lines and fuel 
pump should be located away from areas of great heat and should not 
be screened from the air from the fan. If vapor locks occur, it may be 
necessary to insulate fuel lines and fuel pumps which cannot be relocated. 
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12. SANDY AND DESERT TERRAIN. 

a. Air Filters and Protective Covers. 

( 1 ) There is always some sand in the air in the desert, more is stirred 
up by the passage of vehicles, and during a sandstorm the amount may 
be such as to prohibit movement. Without adequate protective measvires 
the sand will choke carburetors, plug feed lines, score the cylinders, dam- 
age the distributor, and increase the wear on all bearings. The oil bath 
air filter will protect the engine if it is kept clean. Constant, close super- 
vision and daily inspection of air filters are the only ways of insuring 
that sand will not get into the engine. The crankcase breather opening 
should be equipped with an effective air cleaner. Air cleaners should be 
also provided for any other device using an air intake, such as a vacuum 
booster or engine-driven compressor. Air cleaners should be located where 
the air stream will have the least dirt pollution. 

(2) Sand will enter the crankcase and fuel lines when replenishing 
the oil or refueling unless great care is used during these operations. The 
driver should wipe all sand off the caps before removing and off the 
spouts of oil and gasoline containers before they are used. It may be neces- 
sary to make canvas boots to protect front wheel joints and distributors. 
Sand and dust will cause failure of instruments in panel if these are not 
carefully sealed. Scotch tape may be used for this purpose. 

b. Tires. 

(1) Operations in the desert will require movement over all types 
of terrain. Tires must be suitable for every type of surface which will be 
encountered. Most difficulty will be met in sand. Air pressure must be 
varied to suit the type of ground surface. Over sand or soft-powdered 
clay, the ground ‘pressure per square inch should be reduced to the mini- 
mum. By deflating the tires the area in contact with the ground is in- 
creased and the tire fits itself to the irregularities of the sand without 
breaking through the crust. The minimum pressure must be determined 
by test for each type of vehicle. Tires on flat-base rims will spin on the 
rims if pressure is too low. 

(2) In rocky or boulder-strewn ground, tires must be as fully inflated 
as the age and condition of the vehicle permit. At low pressure the inner- 
most layers of canvas will be broken by the violent inward bending when 
a sharp rock is struck. The resulting chafing will wear out the inner tube 
even though no danger is apparent from the outside of the tire. Since a 
normal day’s march will take a vehicle over different kinds of ground, 
strict tire discipline is necessary. 

c. Electrical Difficulties. The constant shock and vibration which 
accompanies passage over rough ground frequently causes cable clip® to 
shake loose, and cables are broken or shorted. Frequent inspection of 
cable clips should be made and spring washers inserted under the nuts if 
possible. Voltage control units may cause trouble because of breaking 
of wire in shunt winding or sticking of regulator points. Drivers should 
watch the ammeter as carefully as any other instrument, since over- 
charging, even when not sufficient to buckle the plates, always results 
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in loss of battery water, most difficult to obtain in the desert. The high 
salinity of water issued for drinking and for radiators forbids its use in 
batteries. 

d. Loading. The vehicle must be carefully loaded. Excessive break- 
ing of springs has been a constant source of trouble in the vehicles used 
in the desert. The rough going is very hard on springs and they are 
quickly broken by overloading, improper distribution of load, or shifting 
of load while moving. 

e. Special Equipment. 

( 1 ) To extricate the vehicle from soft sand the driving wheels must 
be given a firm surface. For vehicles with single tires on driving wheels 
an excellent solution is the provision of a pair of steel channels four or 
five feet long. In cross section the channels should have a curved bottom 
wide enough to take the whole width of the tire at low pressure. It should 
be bent up sharply at the sides to prevent the tires running off, and then 
down again to form a rounded flange on each side to strengthen the 
channel. Two angle irons projecting from the underside and holes 
punched in the bottom will prevent the channel from slipping under 
driving thrust. Mats should be used to form a roadway for front wheels. 
Canvas strips, stiffened by lateral rungs of steel sewn between two thick- 
nesses of canvas, are excellent for this purpose. Such mats can be rolled 
up for transport and rolled out in front oLeach front wheel when needed. 

(2) If dual wheels are used on the vehicle, a single round wooden 
spar may be used instead of channels. The spar should be placed between 
the tires and used as a rail. 

f. Driving. 

( 1 ) The driver should not attempt to get out of the sand by means 
of his engine, the instant the vehicle has broken through the crust and 
ceased to move. Otherwise, the driving wheels will merely sink deeper 
into the sand and extrication will be made more difficult. 

(2) If the vehicle breaks through the crust and becomes stuck, ade- 
quate excavations must be made in front (or, if backing out, in rear) of 
the wheels so that the near ends of the channels or mats are on a level 
with the bottom of the tire tread, and so that the slope of the channels is 
not too steep. If this is not done the engine will be unable to set the vehicle 
in motion up the initial slope to enable the wheels to begin to drive against 
the firm surface of the extricating equipment. Once in motion, the vehicle 
should be driven to firm ground or stopped headed down a slope to avoid 
getting stuck again after the channels have been loaded on. 

(3) To avoid breaking through the crust when starting, vehicles 
should always halt, when possible, on hard ground or headed down a 
slope. 
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Section V 

INSPECTION AND PREVENTIVE MAINTENANCE SERVICE 
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13. PURPOSE. 


a. To insure mechanical efficiency it is necessary that the vehicle be 
systematically inspected at intervals during the day, and each week, in 
order that scheduled maintenance services be performed, and that defects 
may be discovered and corrected before they result in serious damage or 
failure. The services set forth in this section are those performed by driver 
or crew before operation, during operation, at halt, and after operation 
(and weekly). 

b. Driver preventive maintenance services are outlined for all 
vehicles in general on the back^of Drivers Trip Ticket and P. M. Service 
Record, W. D. Form No. 48. However, in this manual, certain procedures 
that do not apply to this vehicle are deleted, and in some cases there is 
deviation from the numerical sequence of the item numbers in order to 
best conserve driver’s time and effort in the performance of the services. 

c. The general inspection of each item applies also to any supporting 
member or connection, and usually includes a check to see whether the 
item is in good condition, correctly assembled, secure, or excessively worn. 

<1. The inspection for “good condition” is usually an external visual 
inspection to determine whether the unit is damaged beyond safe or serv- 
iceable limits. The term, “good condition,” is explained further by the 
following terms: Not bent or twisted, not chafed or burned, not broken 
or cracked, not bare or frayed, not dented or collapsed, not torn or cut. 

e. The inspection of a unit to see that it is correctly assembled is 
usually an external visual inspection to see whether it is in its “normal 
assembled” position in the vehicle. 

f. The check of a unit to determine if it is “secure” is usually an 
external visual inspection, a hand-feel, or a pry-bar check for looseness in 
the unit. Such an inspection should include any brackets, lock washers, 
lock nuts, locking wires, or cotter pins used in the assembly. 

g. Excessively worn, which is a frequently used term, will be under- 
stood to mean worn close to, or beyond, serviceable limits, and likely to 
result in a failure if not replaced before the next scheduled inspection. 

h. Any defects or unsatisfactory operating characteristics beyond 
the scope of first echelon to correct must be reported at the earliest oppor- 
tunity to the designated individual in authority. 
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14. BEFORE-OPERATION SERVICE. 

a. This service will not be entirely omitted, even in extreme tactical 
situations. When thoroughly trained, driver will be able to quickly deter- 
mine the condition of the vehicle. 

b. Procedures. Before-operation service consists of inspecting items 
listed below according to the procedure described, and correcting or 
reporting any deficiencies. Upon completion of the service, results should 
be reported promptly to the chief of section or other designated individual. 

( 1 ) Item 1, Tampering and Damage. Look for any injury to vehicle 
in general, its accessories or equipment, caused by tampering or sabotage, 
collision, falling debris, or shell-fire since parking vehicle. Look under 
hood for signs of tampering or sabotage, such as loosened or damaged 
accessories, loose fuel, oil or water lines, or disconnected linkage. 

(2) Item 2, Fire Extinguisher. Inspect for corrosion, full charge, 
clogged nozzle, and secure mounting. 

(3) Item 3, Fuel, Oil and Water. 

(a) Fuel — Check for amount in tank and spare cans. 

(b) Oil — Read crankcase level. Maintain level to full mark. Add oil 
if necessary. 

(c) Water — Check level, condition of coolant, and value of antifreeze 
if used. Add if necessary. NOTE: Any appreciable change in level 
since performing after-operation service should be investigated and re- 
ported. 

(4) Item 4, Accessories and Drives. Examine all accessories such 
as carburetor, generator, regulator, starting motor, fuel pump, fuel 
strainer, fan, water pump for loose connections or mountings, and leaks. 

(5) Item 6, Leaks, General. Examine ground under vehicle for 
indications of fuel, oil, water, gear oil or brake fluid leaks. 

(6) Item 7, Engine Warm-up. Start engine and note any tendency 
toward hard starting, low cranking speed, improper or noisy engaging 
and disengaging when starter control is operated. Set hand throttle to 
fast idle speed and during the warm-up period proceed with the following 
before-operation services. NOTE: During engine warm-up period listen 
for unusual noises; watch instrument indications and engine performance 
such as misfiring and rapid temperature rise. 

(7) Item 8, Choke. While starting engine, test operation of choke 
and examine linkage and connections for looseness. As engine warms up, 
reset choke as required to prevent over-choking and diluted engine oil. 

(8) Item 9, Instruments. 

(a) Oil Pressure Gage. Normal reading 40 to 45 pounds at 1000 
rpm or fast idle speed. Slow idle, 15 pounds. NOTE: If gage does not 
indicate normal pressure, stop engine immediately and investigate cause. 

(b) Ammeter. After engine starts and is running at fast idle, ammeter 
should show a high positive ( + ) charge rate for a short period until 
generator restores to battery the current used in starting. After this period 
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ammeter should register a zero or slight positive ( -f ) charge with lights 
and accessories turned off. 

(c) Fuel Gage. Must register approximate amount of fuel in tank. 
Normally fuel tanks would have been filled during the after-operation 
services and the gage should register full. 

(d) Temperature Gage. Normal operating engine temperature 150 F 
to 190 F. Engine temperature should increase gradually during warm-up 
period. Extremely low temperature after reasonable warm-up period may 
indicate thermostat is stuck open. 

(9) Item 10, Horn and Windshield Wipers. 

(a) Horn. Tactical situation permitting, test horn. 

(b) Windshield Wipers. Inspect for missing or damaged blades or 
arms and note whether blades contact glass properly. Start wiper motors 
to see that they operate properly through their full stroke. 

( 10 ) Item 1 1, Glass and Rear-View Mirrors. Inspect for dam- 
aged frames, and brackets, or discolored glass. Clean windshield glass. 
Clean mirror and aim properly. 

(11) Item 12, Lamps and Reflectors. Tactical situation permit- 
ting, turn on switches and see that all lamps light. See that lamps are 
secure and that lenses are clean and not broken. 

(12) Item 13, Wheel and Flange Nuts. See that they are all 
present and secure. 

(13) Item 14, Tires. Pressure 60 pounds (maximum) cool. Look 
for damage and see that there are no embedded objects in treads or 
carcass. 

(14) Item 15, Springs and Suspension. See that they are secure 
and not damaged or shifted. 

(15) Item 16, Steering Linkage. Steering gear case and all con- 
necting linkage must be secure, not damaged and no excessive lubricant 
leaks in evidence. 

(16) Item 17, Fenders and Bumpers. Inspect for looseness or 
damage. 

(17) Item 1 8, Towing Connections. See that they are secure, and 
not damaged. 

(18) Item 19, Body, Load, and Tarpaulins. Inspect to see that 
they are in good condition and secure. 

( 19 ) Item 20, Decontaminator. Must be secure and fully charged. 

(20) Item 21, Tools and Equipment. Present (see tool list in 
manual), serviceable, properly mounted and stowed. 

(21) Item 22, Engine Operation. Should idle smoothly. Accel- 
erate and decelerate and listen for any unusual noise that may indicate 
compression or exhaust leaks, worn, damaged, loose or inadequately 
lubricated engine parts or accessories. Note any unusual smoke from 
exhaust. 
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INSPECTION AND PREVENTIVE MAINTENANCE SERVICE 

(22) Item 23, Driver’s Permit AND Form No. 26. Must be present 
in vehicle, legible, and safely stowed. 

(23) Item 25, During Operation Service. The during-operation 
services should start immediately vehicle is put in motion, in the nature 
of a road test. 

15. DLRING-OPERATION SERVICE. 

a. While vehicle is in motion, listen for any sounds such as rattles, 
knocks, squeals, or hums that may indicate trouble. Look for steam from 
radiator and smoke from any part of vehicle. Know and watch for odor 
of an overheated generator, brakes or clutch, boiling antifreeze, fuel 
vapor from a leak in fuel system, exhaust gas or other such signs of 
trouble. Any time the brakes are used, gears shifted, or vehicle turned, 
consider this a test and notice any unsatisfactory or unusual performance. 
Watch the instruments constantly. Notice promptly abnormal instrument 
indication that may signify possible trouble in system to which the instru- 
ment applies. 

b. Procedures. During-operation services consist of observing items 
listed below according to the procedures, following each item and stop- 
ping vehicle when serious trouble develops. Notice minor deficiencies to 
be corrected or reported at earliest opportunity, usually next scheduled 
halt 

( 1 ) Item 27, Foot and Hand Brakes. The foot brake should oper- 
ate smoothly and effectively without pulling vehicle to one side, leaving 
reserve pedal travel of one-half inch. When vehicle is stopped, hand 
brake should hold vehicle satisfactorily when on a reasonable incline, 
reserve of one-quarter to one-third of lever travel available. 

(2) Item 28, Clutch. Clutch pedal should have V 2 inch free pedal 
travel before clutch starts to disengage. Should not chatter, squeal, or slip. 

(3) Item 29, Transmission. Gears should shift smoothly, operate 
quietly, and not creep out of mesh during operation. 

(4 ) Item 3 1, Engine and Controls. Be on the alert for deficiencies 
in engine performance such as lack of usual power, misfiring, unusual 
noise or stalling, indications of engine overheating or unusual exhaust 
smoke.. Notice whether engine responds to controls satisfactorily and 
whether controls appear to be in proper adjustment, and not loose. 

(5) Item 32, Instruments. Observe readings of all instruments 
for proper and normal indication of functioning of system to which they 
apply. 

(a) Temperature Gage. Should read normal 150 F to 190 F (except 
under unusual conditions). 

(bj Oil Pressure Gage. Should read normal at idle 15 pounds, fast 
idle or higher speed, 40 to 45 pounds. Any unusual drop or no oil pres- 
sure, engine should immediately be slopped. 

(c) Ammeter. During operation, ammeter should indicate a zero or 
positive ( + ) reading. A discharge, negative (-) reading may indicate 
faulty generator, regulator or other serious electrical trouble. 
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(d) Fuel Gage. Should continue to indicate approximate amount of 
fuel in tank. 

(e) Speedometer. Speedometer should indicate vehicle speed cor- 
rectly at all times (except reverse) without noise or fluctuation. 

(6) Item 33, Steering Gear. Inspect for looseness, binding, pull- 
ing to one side, wandering, shimmy, or unusual noise. 

(>) Item 34, Running Gear. Listen for any unusual noises from 
wheels, axles, or suspension parts, that may indicate looseness or damage. 

(8) Item 35, Body. Be on alert for noise that would indicate shift- 
ing load, loose top, tarpaulin or curtains, loose or damaged panels, hard- 
ware, body attachments or gun mounts. 

16. AT-HALT SERVICE. 

a. At-halt services may be regarded as minimum battle maintenance, 
and should be performed under all tactical conditions even though more 
extensive maintenance services must be slighted or omitted altogether. 

b. Procedures. At-halt services consist of investigating any defi- 
ciencies noted during operation, inspecting items listed below according 
to the procedures following the items, and correcting any deficiencies 
found. Deficiencies not corrected should be reported promptly to chief of 
section or other designated individual. 

( 1 ) Item 38, Fuel, Oil, and Water. Replenish as required. 

(2) Item 39, Temperatures: Hubs, Brake Drums, Transfer, 
Transmission, and Axles. Feel for overheating. Transfer case tem- 
peratures will run higher than other gear cases. 

(3 ) Item 40, Axle and Transfer Vents. Wipe clean and examine 
for damage or clogged condition. Remove and clean if necessary. 

(4) Item 41, Propeller Shafts. Examine for looseness, damage, 
or oil leaks. 

(5) Item 42, Springs and Suspension. Inspect for broken or 
shifted spring leaves, damaged or loose clips, U-bolts, eye-bolts, shackles, 
and shock-absorber linkage. 

(6) Item 43, Steering Linkage. Examine steering control mech- 
anism, arms, and linkage for damage or looseness. 

(7) Item 44, Wheel and Flange Nuts. All must be present and 
secure. 

(8) Item 45, Tires. 60 pounds (maximum) pressure when cool. 
Examine for flats or damage. Remove stones from treads and between 
duals. 

(9) Item 46, Leaks, General. Look under hood, and under vehi- 
cle for indications of fuel, oil, water, or brake fluid leaks. 

(10) Item 47, Accessories and Belts. Examine for looseness, 
damage, and incorrect alinement. Generator belt tension V 2 inch deflec- 
tion and fan belt 1 inch deflection. 
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INSPECTION AND PREVENTIVE MAINTENANCE SERVICE 

(11) Item 48, Air Cleaners. Must be secure and air passages 
clean. When operating under extremely dusty or sandy conditions, in- 
spect air cleaners and breather caps frequently for condition to deliver 
clean air properly. Service as required. 

(12) Item 49, Fenders and Bumpers. Inspect for looseness or 
damage. 

( 13 ) Item 50, Towing Connections. All towing connections must 
be securely fastened and locked. 

■ (14) Item 51, Body, Load and Tarpaulin. Inspect vehicle load 
for shifting, tarpaulin properly secured, and not damaged. 

( 15 ) Item 52, Appearance and Glass. Clean windshield, door, and 
window glass, rear-view mirror, and lamp lenses, and inspect for damage. 

17. AFTER-OPERATION SERVICE AND WEEKLY SERVICE. 

a. After-operation servicing is particularly important because at 
this time the driver inspects his vehicle to detect any deficiencies that may 
have developed and corrects those he is permitted to handle. He should 
report the results of his inspection promptly to his chief of section or 
other designated individual. If this schedule is performed thoroughly, 
the vehicle should be ready to roll again on a moment’s notice. The 
before-operation service, with a few exceptions, is then necessary only to 
ascertain whether the vehicle is in the same condition in which it was 
left upon completion of the after-operation service. The after-operation 
service should never be entirely omitted even in extreme tactical situa- 
tions, but may be reduced to the bare fundamental services outlined for 
the at-halt service if necessary. 

b. Procedures. When performing the after-operation service the 
driver must remember and consider any irregularities noticed during the 
day in the before-operation, during-operation, and at-halt services. The 
after-operation service consists of inspecting or testing the following units 
and correcting or reporting any deficiencies. Those items of the after- 
operation that are marked by an asterisk ( * ) require additional weekly 
services, the procedures for which are indicated in sub-step (b) of each 
applicable item. 

( 1 ) Item 54, Fuel, Oil and Water. Fill fuel tanks and spare cans. 
Read crankcase level on dip stick and fill to proper level with specified 
oil. Note level of coolant and observe for contamination. Add water if 
needed. 

(2) Item 55, Engine Operation. Test for satisfactory engine idle 
without stalling. Accelerate and decelerate engine, noting any tendency 
to miss or backfire, unusual noises or vibration that may indicate worn 
parts, loose mountings, incorrect fuel mixture, or faulty ignition. Investi- 
gate any unsatisfactory engine-operating characteristics noted during 
operation. 

(3) Item 56, Instruments. Before stopping engine inspect follow- 
ing instruments for secure mounting, proper connections, damage and 
proper readings: 
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(aj Oil Pressure, 40 to 45 pounds, at fast idle. 

(b) Water Temperature, 160 F. 

(c) Ammeter, zero or slight charge at idle speed, with lights and 
accessories off. 

(d) Fuel Gage, approximate fuel in tank. 

(4) Item 57, Horn and Windshield Wipers. Inspect horn for 
secure mounting and proper connections, and wiper arms and blades for 
security, good condition, and wiper motors for smooth operation and full 
stroke. 

(5) Item 58, Glass and Rear View Mirror. Clean rear view 
mirror, windshield and other glass. Examine for secure mounting and 
damage. 

(6) Item 59, Lamps and Reflectors. Observe whether lamps 
light with switches at ON positions and go out when switched OFF. In- 
spect all lenses and warning reflectors for dirt or damage; clean if neces- 
sary. 

(7) Item 60, Fire Extinguishers. Inspect for tight mountings, 
damage and leakage at valves. If extinguisher has been used, report it 
for refill or replacement. 

(8) Item 61, Decontaminator. Inspect for good condition and 
security of mounting. 

(9) Item 62, *Battery. 

(a) Inspect battery for cleanliness, good condition, secure mountings 
and connections, proper electrolyte level and leaks. See that vent caps 
are clean and secure. 

(b) Weekly: Clean dirt from top of battery and remove battery 
caps; level electrolyte with clean water (distilled if available) if neces- 
sary. NOTE: When terminals or posts are corroded, clean thoroughly 
and apply fresh coating of grease. Tighten terminal bolts if loose. When 
mountings are loose, tighten them cautiously to avoid damage to battery 
case. Clean and paint battery carrier if corroded. 

(10) Item 63, * Accessories and Belts. 

(a) Inspect carburetor, generator and regulator, starting motor, fan, 
and water pump for loose connections or mountings and leaks. Examine 
adjustment of generator and fan drive belt. Generator belt should deflect 
Vz inch at half-way between pulleys. Fan belt 1 inch. 

(b) Weekly: Tighten all accessories such as carburetor, generator 
and regulator, starting motor, fan and water pump, loose connections and 
leaks. Adjust belt if necessary to a deflection of one inch for fan, Vz inch 
for generator. 

(11) Item 64, * Electrical Wiring. Inspect ignition wiring for 
secure connections, cleanliness and damage. Make an inspection of all 
accessible low voltage wiring for damage and security. 
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(12) Item 65, Air Cleaners and Breather Caps. 

(a) Check oil in air cleaner for correct level and excessive dirt. When 
oil in cleaner is excessively dirty, clean and refill with fresh oil. When 
operating in sandy or dusty territory, remove breather caps at least once 
daily and serve. 

(b) Weekly: Remove, disassemble, and clean carburetor air cleaner, 
breather pipe air cleaner and crankcase ventilator air cleaner. Fill reser- 
voir to correct level with clean engine oil. 

(13) Item 66, *Fuel Filters. 

(a) Inspect for good condition, security of mountings and leaks. 

(b) Weekly: Remove drain plug bottom side edge (not the top cen- 
ter nut); allow any water and sediment to drain out of the bowl; replace 
drain plug, and tighten securely. 

(14) Item 67, Engine Controls. Examine for wear, damage, or 
disconnected linkage and proper lubrication. 

(15) Item 68, *Tires. 

(a) Remove all foreign matter such as nails, glass or stones from tires 
or from between duals. Inspect tires for signs of low pressure, abnormal 
tread wear, cuts and position of valve stem. Replace missing valve caps. 
Inflate to 60 pounds pressure when cool. 

(b) Weekly: Replace badly worn or otherwise unserviceable tires. 

(16) Item 69, * Springs and Suspensions. 

(a) Inspect springs for abnormal sag, broken or shifted leaves, loose 
or missing rebound clips, eye-bolts, U-bolts or shackles. 

(b) Weekly: Tighten securely and aline as necessary. 

(17) Item 70, Steering Linkage. Inspect steering linkage for good 
condition, loose or inadequately lubricated parts. Examine steering joints 
and steering gear case for leaks. 

(18) Item 71, Propeller Shafts. Remove dirt and excess grease 
from around shafts and U-joints and inspect for loose connections, lubri- 
cant leaks and damage. Remove any foreign material wrapped around 
shafts. 

( 19) Item 72, Axle and Transfer Vents. Examine all axle hous- 
ing and transfer vents for presence, good condition and security. Free all 
breather vents of obstructions. 

(20) Item 73, Leaks, General. Look under hood hnd beneath 
vehicle for indications of fuel, oil and water leaks. Check around brake 
drvims for brake fluid leaks or lubricant leaks. Examine axle flanges, 
transmission, transfer case, and differentials for gear oil leaks. Trace all 
leaks to their source and correct or report them. 

(21) Item 74, Gear Oil Levels. Check differentials, transmission, 
transfer case units for correct lubricant level, from V 2 inch below, to filler 
hole when cool. 
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(22) Item 76, Fenders and Bumpers. Inspect for security and 
good condition. 

(23) Item 77, Towing Connections. Inspect towing hooks and 
pintle hook for looseness or damage. Be sure any towed load is secure 
and safety latches lock properly. 

(24) Item 78, Body, Load and Tarpaulin. Inspect cargo body 
carefully for damage, loose or missing parts. See that load is evenly dis- 
tributed and secure. Tarpaulin should be secure and not damaged. 

(25) Item 82, ^Tighten. 

(aj Tighten all wheel mounting, rim, axle flange and spring U-bolt 
nuts securely. 

(b) Weekly: Tighten all vehicle assembly or mounting nuts or screws 
which inspection indicates is necessary. 

(26) Item 83, Lubrication. 

(a) Lubricate all parts where inspection reveals need for lubrication. 
Wipe all dirt from fittings before applying lubricant. Report any missing 
fittings. 

(b) Weekly: Lubricate all points indicated on vehicle lubrication 
chart as requiring attention on a weekly or mileage basis, or any points 
that conditions and experience indicate additional lubrication is neces- 
sary. 

(27) Item 84, * Clean Engine and Vehicle. 

(a) Clean dirt and trash from inside cab and body. Remove excessive 
dirt and grease from exterior of vehicle and engine. 

(b) Weekly: Wash vehicle and remove all dirt and excess grease. If 
washing is impractical, wipe as clean as possible, using care not to create 
bright spots to cause glare. Clean engine and accessories thoroughly. 

(28) Item 85, Tools AND Equipment. Check all tools and equip- 
ment assigned to vehicle against stowage lists to be sure they are present, 
in good condition, and properly stowed and mounted. 
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18. INTRODUCTION 

a. Lubrication is an essential part of preventive maintenance deter 
mining to a great extent the serviceability of parts and assemblies. 


19. LUBRICATION GUIDE 

a. General. Lubrication instructions for this materiel are consoli- 
dated in a Lubrication Guide (fig. 21). These specify the points to be 
lubricated, the periods of lubrication, and the lubricant to be used. In 
addition to the items on the guide, other small moving parts, such as 
hinges and latches, must be lubricated at frequent intervals. 

b. Supplies. In the field, it may not be possible to supply a com- 
plete assortment of lubricants called lor by the Lubrication Guide to meet 
the recommendations. It will be necessary to make the best use of those 
available, subject to inspection by the officer concerned, in consultation 
with responsible ordnance personnel. 

c. Lubrication Notes. The following notes apply to the Lubrica- 
tion Guide. All note references in the guide itself are to the subparagraph 
below having the corresponding number. 

( 1 ) Fittings. Clean before applying lubricant. Lubricate until new 
lubricant is forced from the bearing, unless otherwise specified. CAU- 
TION: Lubricate chassis points after washing vehicle. 

(2) Intervals. Intervals indicated are for normal service. For ex- 
treme conditions of speed, heat, water, sand, mud, snow, rough roads, 
dust, etc., reduce interval by or Va, or more if conditions warrant. 

(3) Air Cleaners. Daily, check engine air cleaner level and refill 
oil reservoir to bead level with used crankcase oil or OIL, engine, crank- 
case grade. Every 2,000 miles, daily under extreme dust conditions, re- 
move cleaner and wash all parts. Daily, check level and refill oil reservoir 
of crankcase breather pipe air cleaner to oil level stamped on inside of 
reservoir, with used crankcase oil or OIL, engine, crankcase grade. Every 
1,000 miles, daily under extreme dust conditions, remove cleaner and 
wash all parts. Every 3,000 miles, remove hydrovac cylinder air cleaner, 
located in rear end of hydrovac cylinder, wash curled hair and reoil with 
used crankcase oil or OIL, engine, crankcase grade. 

Proper maintenance of air cleaners is essential to prolonged engine life. 

45 

Original from 

UNIVERSITY OF CALIFORNIA 




TM 9-815 

19 

4-TON TRUCK, 4x4 (FOUR WHEEL DRIVE MODEL HAR-1) 



46 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 


1 CG UNIVERSAL JOINT (NoU 



TM 9-815 

19 


Digitized by 


LUBRICATION 



Figure 21 — Lubrication Chart 








TM 9-815 

19 


4-TON TRUCK, 4x4 (FOUR WHEEL DRIVE MODEL HAR-1) 

(4) Crankcase. Drain only when engine is hot. Refill to FULL 
mark on gage. Run engine a few minutes and recheck oil level. Be sure 
pressure gage indicates oil is circulating. See Table. 

(5) Oil Filter. Every 1,000 miles, drain filter through drain plug. 
Every 6,000 miles or more often if filter becomes clogged, drain filter, 
clean inside of filter body and renew filter element. After renewing ele- 
ment, refill crankcase to FULL mark on gage. Run engine a few minutes, 
recheck level and add oil to FULL mark. 

(6 ) Gear Cases. Weekly, check level with truck on level ground and, 
if necessary, add lubricant to within V 2 inch of plug level when cold, or to 
plug level when hot. Drain, flush and refill at intervals indicated on 
guide. When draining, drain immediately after operation. Keep vents 
clean. To flush, fill cases to about V2 capacity with OIL, engine SAE 10. 
Operate mechanism within cases slowly for several minutes and redrain. 
Replace drain plugs and refill cases to correct level with lubricant speci- 
fied on guide. 

(7) Front Axle Universal Joint. Every 1,000 miles, apply 
GREASE, general purpose, seasonal grade, sparingly through fitting lo- 
cated on each front axle ball member. Every 6,000 miles, repack front 
axle universal joint and ball member. This operation requires the removal 
of the front wheels and axle skeins. Clean out all old grease from the ball 
member and axle shaft and repack with 1 V 2 lb of GREASE, general pur- 
pose, seasonal grade. 

(8) Front Axle Ball and Socket. Every 1,000 miles, lubricate 
front axle ball and upper and lower socket bearings through fittings lo- 
cated at top and bottom on each socket with GREASE, general purpose, 
seasonal grade, sparingly. 

(9) Wheel Bearings (front and rear). To clean and pack bearings 
properly, they must be removed from the hub. Follow the procedure 
below : 

(a) Remove bearings from hub and wash in SOLVENT, dry-clean- 
ing, until all the old lubricant is removed from both inside and outside 
of cage. 

(h) Lay bearings aside to dry and wash inside of hub and spindle 
with SOLVENT, dry-cleaning. 

(c) When bearings are thoroughly dry, pack races with GREASE, 
general purpose No. 2, and reassemble in hub. To satisfactorily pack a 
bearing it is necessary to knead lubricant by hand into space between the 
cage and inner race. Coat inside of hub and spindle with a thin coat of 
grease to prevent rusting. Do not fill hub. The lubricant packed in bear- 
ing races is sufficient to provide lubrication until the next service period. 
An excess may result in leakage of lubricant into the brake drum. 

(d) Replace wheel and adjust bearings according to instructions in 
Technical Manual. 
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Figure 22 — Air Cieaner 


(10) Fuel Filter. Every 100 to 1,000 miles, or more often if nec- 
essary, depending on operating conditions, remove plug and drain sedi- 
ment. Every 1,000 miles, remove filter bowl and wash element. 

(11) Hydrovac Cylinder. Every 6,000 miles, remove plug in front 
end of cylinder, also plug from atmospheric connection of center plate, 
and lubricate with about V 2 oz. of OIL, hydraulic, through each plug hole. 
Replace plugs. 

(12) Universal and Slip Joints. Apply GREASE, general pur- 
pose, seasonal grade, to universal joint until it overflows at relief valve 
and to slip joint until lubricant is forced from end of slip joint. 


(13) Distributor. Every 2,000 miles, wipe distributor breaker cam 
lightly with GREASE, general purpose, seasonal grade, and lubricate 
breaker arm pivot and camshaft wick under rotor with 1 or 2 drops of 
OIL, engine, crankcase grade. 

(14) Oil Can Points. Every 1,000 miles, lubricate accelerator con- 
trol rod joints, winch brake handle, center differential lock linkage, foot 
brake linkage, power take-off shift linkage, emergency brake linkage, 
hinges, latches and pintle hook with OIL, engine, crankcase grade. 


(15) Rubber Bushings. Every 1,000 miles, apply FLUID, brake, 
hydraulic to shock absorber link bushings. CAUTION: Do not use oil. 
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(16) Points Requiring No Lubrication Service. Clutch pilot 
bearing, generator, springs. 

(17) Points To Be Serviced and/or Lubricated By Ordnance 
Maintenance Personnel. Speedometer cable (par. 20). 

(18) NOTE: Figures 22 through 27 show localized views of specific 
lubrication points. 

20. POINTS TO BE SERVICED AND/OR LUBRICATED BY 
ORDNANCE MAINTENANCE PERSONNEL. 

a. Speedometer Cable. Every 6,000 miles lubricate cable. Follow 
procedure below: 

( 1 ) Disconnect flexible shaft at speedometer head. 

(2) Pull out inner core. 

(3) Place about 1 tablespoonful of GREASE, general purpose No. 0, 
in one hand and feed the core through the grease and back into the casing. 

(4) Engage the core at both ends and reconnect the conduits. 

(5) CAUTION: Under no circumstances should the casing be filled 
with grease. 

21. REPORTS AND RECORDS 

a. Reports. If lubrication instructions are closely followed, proper 
lubricants used, and satisfactory results are not obtained, a report will be 
made to the ordnance officer responsible for the maintenance of the 
materiel. 

b. Records. A complete record of lubrication servicing will be kept. 
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A — Crankcase. Drain only when en- 
gine it warm. Refill to foil mark on 

gage. Run engine a few minutes and C — Spring Bolt. Lubricate from un- 
recheck oil level. CAUTION: Be sure der chassis, until grease shows at each 

pressure gage on instrument panel In- tide, 
dicates oil it circulating in engine. 



E — Tie Rod Ends. Lubricate 
D — Clutch Release Bearing and Shafts. Lu- chassis until grease 

bricate sparingly from under chassis. shows around tie rod end. 


FITTINGS FITTINGS 



FRONT REAR 

F — Propeller Shaft Universal Joints. Lubricate from 
under chassis, until oil shows through safety valve. 
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Figure 23 — Points of Lubrication 
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FITTINGS 


A — Short-Coupled Propeller Shaft 
Universal Joints. Lubricate, from un- 
der chassis, until oil shows through 
safety valve. 



FITTINGS 


B — Winch Drive Propeller Shaft Uni- 
versal Joints. Lubricate, from under 
chassis, until grease shows around 
bearings. 



C — Drag Link. Lubricate from under 
chassis until grease shows at ball 



der hood. 

E — Front Axle Ball and Socket. Four 



F — Power Take-off Lever. Lubricate G — Winch Drum. Lubricate daily in 
from under chassis until grease shows regular service, 
around bearing. 

RA PD 61101 


Figure 24 — Points of Lubrication 
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A — Trantmisfion. Check every 1000 
miles. Drain, flush, and refill at 6000 
miles. 



B — Axle Housing (Front and Rear) 
Check every 1000 miles; drain, 
flush, and refill at 6000 miles. Clean 
vent at top of axle housing. 



C — Winch Gear Housing. All plugs lo- 
cated at left side of winch. Check weekly 
in regular service. Drain, flush, and refill 
in Spring and Fall. 



E — Shock Absorbers. Inspect fluid level. 
Spring and Fall, or at intervals of 6000 
miles whichever occurs first. Fill reser- 
voir to bottom of filler plug hole. 



ball member every 6000 miles. 


WHEEL 

BEARINGS 




F — Wheel Bearings. Repack wheel 
bearings every 6000 miles. 


G — Steering Gear. Lubricate from un- 
der hood, until grease flows through vent. 
Drain and refill every 6000 miles. 


RA PD 61103 


Figure 26— Points of Lubrication 
54 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 





Digitized by 


A.— REMOVE DIRT BEFORE REFILLING 


Figure 27 — Servicing Shock Absorbers 


Original from 

UNIVERSITY OF CALIFORNIA 


TM 9-815 

21 


B.— REPLENISHING FLUID 
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GENERAL CARE AND PRESERVATION 
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Records 22 

Cleaning 23 

Painting 24 


22. RECORDS. 

a. Use. An accurate record must be kept of each motor vehicle issued 
by the ordnance department. For this purpose the Ordnance Motor Book 
(0.0. Form No. 7255), generally called '‘Log Book,” is issued with each 
vehicle and must accompany it at all times. This book furnishes a com- 
plete record of the vehicle, from which valuable information concerning 
operation and maintenance costs, etc., are obtained, and organization com- 
manders must insist that correct entries are made. This book will habitu- 
ally be kept in a canvas cover to prevent its being injured or soiled. 

b. The page bearing a record of assignment must be destroyed prior 
to entering the combat zone. All other references which may be posted 
regarding the identity of the organization must also be deleted. 

23. CLEANING. 

a. Grit, dirt, and mud are the sources of greatest wear to a vehicle. 
If deposits of dirt and grit are allowed to accumulate, particles will soon 
find their way into bearing surfaces, causing unnecessary wear, and if the 
condition is not remedied, will soon cause serious difficulty. When re- 
moving engine parts or any other units, in making repairs and replace- 
ments, or if in the course of inspection working joints or bearing surfaces 
are to be exposed, all dirt and grit that might find its way to the exposed 
surfaces must first be carefully removed. The tools must be clean, and 
care must always be taken to eliminate the possibilities of brushing dirt 
or grit into the opening with the sleeve or other part of the clothing. To 
cut oil-soaked dirt and grit, hardened grit, or road oil, use SOLVENT, 
dry-cleaning, applied with rags (not waste) or a brush. The vehicle is so 
designed that the possibility of interfering with its proper operation by 
careless application of cleaning water is very small. However, care should 
be taken to keep water from the power unit, as it might interfere with 
proper ignition and carburetion. 

h. When using vapor and/or steam-cleaning devices, particular at- 
tention should be directed to the proper protection of all electrical equip- 
ment used on the engines, chassis, and bodies of the vehicles being 
cleaned. The jet of vapor from the cleaning nozzle must not be applied 
directly to electrical accessories. Steam or moisture forced into the equip- 
ment is sufficient to cause short circuits and corrosion of the internal parts. 
Generator regulators, generators, starters, distributors, etc., should be 
cleaned with SOLVENT, dry-cleaning. These electrical accessories 
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should either be removed prior to cleaning the vehicle with any type of 
high-pressure steam- or vapor-cleaning machine, or have adequate pro- 
tection provided to preclude the entrance of moisture during the opera- 
tion of cleaning. 

c. Oil holes which have become clogged should be opened with a 
piece of wire. Wood should never be used for this purpose, as splinters 
are likely to break off and permanently clog the passages. Particular care 
should be taken to clean and decontaminate vehicles that have been 
caught in a gas attack. (See section IX, “Materiel Affected by Chemi- 
cals”, for details of this operation.) 

24. PAINTING. 

a. The painted portions of the vehicle should be kept painted 
according to the original color scheme. Exposed metal parts that have 
previously been painted will be kept in a well-painted condition; how- 
ever, surfaces which were unpainted when the materiel was received 
must remain in that condition. 
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Section VIII 

TOOLS AND EQUIPMENT ON THE VEHICLE 
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25. INTRODl CTION. 

a. The materiel listed herein includes tools and equipment for general 
care and maintenance of the vehicle; an Ordnance Motor Book to record 
the vehicle history, a manual pertinent to vehicle operation, and a parts 
list. Tools and equipment should not be used for purposes other than 
described and when not in use should be placed in their proper location 
in the vehicle. 


26. EQIIIPIMENT. 

Quantity 

Where Carried 

Book, Ordnance Motor 

1 


Inside of cab 

Book, Standard Nomenclature List 

1 


Inside of cab 

Chains, single tire 

1 

pr 

Inside of cab 

Chains, dual tire 

1 

pr 

Inside of cab 

Crank, starting 

1 

• 

Tool compartment 

Extinguisher, fire 

1 


Inside of cab 

Gun, alemite grease 

1 


Tool compartment 

Label, underwriters 

1 


Tool compartment 

Oiler, straight spout 

1 


Under hood 

Pump, tire 

1 


Tool compartment 

Rivets, silent chain 

1 

set 

Tool compartment 


27. TOOLS. 

a. Tools issued with vehicle are reviewed in Standard Nomenclature 
List No. G-531. 


b. Tools included in kit are as follows: 

Quantify 


Bag, tool 1 

Hammer, ball peen 1 

Handle, wheel wrench 1 

Jack, hydraulic 1 

Pliers, combination, 6-in 1 

Screwdriver, 6-in. blade 1 

Screwdriver, 8-in. blade Phillips. . 1 
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ON 

THE VEHICLE 

Quantity 

Whart Corritd 

Tool, ring 

1 

Tool compartment 

Wrench, adjustable, 12-in 

1 

Tool compartment 

Wrench, adjustable, 15-in 

1 

Tool compartment 

Wrench, open-end, 15° angle, 
double head 

1 

Tool compartment 

Wrench, open-end, %-in. x . 

1 

Tool compartment 

Wrench, open-end, V 2 -in. x *%-.>-in. . . 

1 

Tool compartment 

Wrench, open-end, '/'i«i-in. x ”/io-in. . . 

1 

Tool compartment 

Wrench, open-end, %-in. x -% 2 -in. . . 

1 

Tool compartment 

Wrench, open-end, ^^-in. x Vs-in . . 

1 

Tool compartment 

Wrench, skein nut (wheel brg. nut) 

1 

Tool compartment 

Wrench, spark plug 

1 

Tool compartment 

Wrench, wheel (and handle) 

1 

Tool compartment 
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Section IX 

MATERIEL AFFECTED BY CHEMICALS 


Paragraph 
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Special precautions for automotive materiel 31 

28. PROTECTIVE MEASl RES. 


a. When materiel is in constant danger of gas attack, unpainted 
metal parts will be lightly coated with engine oil. Instruments are in- 
cluded among the items to be protected by oil from chemical clouds or 
chemical shells. Care will be taken that the oil does not touch leather 
or canvas fittings. Materiel not in use will be protected with covers as 
far as possible. 

b. Ordinary fabrics offer practically no protection against mustard 
gas or lewisite. Rubber and oilcloth, for example, will be penetrated 
within a short time. The longer the period during which they are exposed, 
the greater the danger of wearing these articles. Rubber boots worn in 
an area contaminated with mustard gas may offer a grave danger to men 
who wear them several days after the bombardment. Impermeable 
clothing will resist penetration more than an hour, but should not be worn 
longer than this. 

29. CLEANING. 

a. All unpainted metal parts of materiel that have been exposed to 
any gas except mustard and lewisite must be cleaned as soon as possible 
with SOLVENT, dry-cleaning, or ALCOHOL, denatured, and wiped dry. 
All parts should then be coated with OIL, engine. 

30. DECONTAMINATION. 

a. For the removal of liquid chemicals (mustard, lewisite, etc.) from 
materiel, the following steps should be taken; 

( 1 ) Protective Measures. 

(a) For all of these operations a complete suit of impermeable 
clothing and a service gas mask will be worn. Immediately after removal 
of the suit, a thorough bath with soap and water (preferably hot) must 
be taken. If any skin areas have come in contact with mustard, if even a 
very small drop of mustard gets into the eye, or if the vapor of mustard 
has been inhaled, it is imperative that complete first-aid measures be 
given within 20 to 30 minutes after exposure. First-aid instructions are 
given in TM 9-850 and FM 21-40. 

(b) Garments exposed to mustard gas must be decontaminated. If 
the impermeable clothing has been exposed to vapor only, it may be de- 
contaminated by hanging in the open air, preferably in sunlight, for sev- 
eral days. It may also be cleaned by steaming for two hours. If the im- 
permeable clothing has been contaminated with liquid mustard, steam- 
ing for six to eight hours will be required. Various kinds of steaming de- 
vices can be improvised from materials available in the field. 
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(2) Procedure. 

(a) Commence by freeing materiel of dirt through the use of sticks, 
and rags, etc., which must be burned or buried immediately after this 
operation. 

(b ) If the surface of the materiel is coated with grease or heavy oil, 
this grease or oil should be removed before decontamination is begun; 
SOLVENT, dry-cleaning, or other available solvents for oil should be 
used with rags attached to ends of sticks. 

(c) Decontaminate the painted surfaces of the materiel with bleach- 
ing solution made by mixing one part AGENT, decontaminating (chlor- 
ide of lime), with one part water. This solution should be swabbed over 
all surfaces. Wash off thoroughly with water, then dry and oil all sur- 
faces. 

(d) All unpainted metal parts and instruments exposed to mustard 
gas or lewisite must be decontaminated with AGENT, decontaminating, 
non-corrosive, mixed one part solid to fifteen parts solvent (ACETY- 
LENE TETRACHLORIDE). If this is not available, use warm water 
and soap. Bleaching solution must not be used, because of its corrosive 
action. Coat all metal surfaces lightly with OIL, engine. 

(e) In the event AGENT, decontaminating (chloride of lime), is 
not available, materiel may be temporarily cleaned with plenty of hot 
water. However, mustard lying in joints or in leather or canvas webbing 
is not removed by this procedure, and will remain a constant source of 
danger until the materiel can be properly decontaminated. All mustard 
washed from materiel in this manner lies unchanged on the ground, ne- 
cessitating that the contaminated area be plainly marked with warning 
signs before abandonment. 

(f) The cleaning or decontaminating of materiel contaminated with 
lewisite will wash arsenic compounds into the soil, poisoning many water 
supplies in the locality for both men and animals. 

(g) Leather or canvas webbing that has been contaminated should 
be scrubbed thoroughly with bleaching solution. In the event this treat- 
ment is insufficient; it may be necessary to burn or bury such materiel. 

(h) Detailed information on decontamination is contained in FM 21- 
40, TM 9-850, and TC 38, 1941 (Decontamination). 


31. SPECIAL PRECAUTIONS FOR AUTOMOTIVE MATERIEL. 

a. When vehicles have been subjected to gas attack with the engine 
running, the air cleaner should be serviced by removing the oil, flushing 
with SOLVENT, dry-cleaning, and refilling with the proper grade of oil. 

b. Instrument panels should be cleaned in the same manner as out- 
lined for instruments. 


c. Contaminated seat cushions will be discarded. 

d. Washing the compartments thoroughly with bleaching solution 
is the most that can be done in the field. Operators should constantly be 
on the alert, when running under conditions of high temperatures, for 
slow vaporization of the mustard or lewisite. 

e. Exterior surfaces of vehicles will be decontaminated with bleach- 
ing solution. Repainting may be necessary after this operation. 
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4-TON TRUCK, 4x4 (FOUR WHEEL DRIVE MODEL HAR-1) 

PART II— VEHICLE MAINTENANCE INSTRUCTIONS 

Section X 

MAINTENANCE ALLOCATION 


Paragraph 


Scope 32 

Allocation of maintenance 33 

32. SCOPE. 


a. The scope of maintenance and repair by the crew and other units 
of the using arms is determined by the availability of suitable tools, avail- 
ability of necessary parts, capabilities of the mechanics, time available, 
and the tactical situation. All of these are variable and no exact system 
of procedure can be prescribed. 

.33. ALLOCATION OF MAINTENANCE. 

a. Indicated below are the maintenance duties for which tools and 
parts have been provided for the using arm personnel. Other replace- 
ments and repairs are the responsibility of ordnance maintenance per- 
sonnel but may be performed by using arm personnel when circum- 
stances permit, within the discretion of the commander concerned. Eche- 
lons and words as used in this list of maintenance allocations are defined 
as follows: 

Second Echelon: 


Third Echelon: 


Fourth Echelon : 
Fifth Echelon: 


Service: 

(Including preventive 
maintenance. Refer to 
AR 850-15, paragraph 23 a 
(l)and(2)). 

Replace: 

Refer to AR 850-15, para- 
graph 23 a (4). 


Digitized by GOO^lC 


Line organization regiments, battalions, 
companies, detachments, and separate 
companies. 

Ordnance light maintenance companies, 
ordnance medium maintenance com- 
panies, ordnance divisional maintenance 
battalions, and post ordnance shops. 

Ordnance heavy maintenance companies, 
and service command shops. 

Ordnance base regiments, ordnance 
bases, arsenals, and manufacturers’ 
plants. 

Consists of servicing, cleaning, lubricat- 
ing, tightening bolts and nuts, and mak- 
ing external adjustments of subassem- 
blies or assemblies and controls. 

Consists of removing the part, subassem- 
bly or assembly from the vehicles and 
replacing it with a new or reconditioned 
or rebuilt part, subassembly or assembly, 
whichever the case may be. 
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MAINTENANCE ALLOCATION 


Repair: 

Refer to AR 850-15, para- 
graph 23 a (3) and (5), 
in part. 


Rebuilt: 

Refer to AR 850-15, para- 
graph 23 a (5 ) in part, 
and (6). 


Consists of making repairs to, or replace- 
ment of the part, subassembly or assem- 
bly that can be accomplished without 
completely disassembling the subassem- 
bly or assemblies, and does not require 
heavy welding, or riveting, machining, 
fitting and/or alining or balancing. 

Consists of completely reconditioning 
and replacing in serviceable condition 
any unserviceable part, subassembly or 
assembly of the vehicle, including weld- 
ing, riveting, machining, fitting, alining, 
balancing, assembling, and testing. 


The following are the maintenance duties for which tools and parts 
have been provided for the using arms personnel. 


Echelons 

2nd 3rd 4th 5lh 


ABSORBERS, SHOCK AND LINKAGE 

Absorber, shock and linkage, assembly — replace . X 
Absorber, shock and linkage, assembly — repair . . X 

Absorber, shock and linkage, assembly — rebuild . E X 

AXLE, FRONT 

Arm, steering knuckle — replace E X 

*Axle, front, assembly — replace * X 

Axle, front, assembly — repair X 

Axle, front, assembly — rebuild E X 

Bearings, wheel — service (adjust) and replace. . . X 

Drums, brake — replace X 

Gear, bevel and pinion — service (adjust) X 

Retainers, grease, wheel — replace X 

Rod, tie, assembly — replace X 

Rod, tie, assembly — repair X 

Shaft, axle — replace X 


NOTE: Operations allocated will normally' be performed in the 
echelon indicated by “X.” 

Operations allocated to the echelons as indicated by “E” may be 
accomplished by the respective echelons in emergencies only. 

*The second echelon is authorized to remove and reinstall engine and 
transmission assemblies, transfer unit, controlled differential assembly 
and other items marked by an asterisk. However, when it is necessary 
to replace an item marked by an asterisk with a new or rebuilt part, 
subassembly or unit assembly, the assembly marked by an asterisk 
will not be removed from the vehicle by the second echelon until 
authorization is received from a higher echelon. 
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Echelons 

2nd 3rd 4»h 5th 

AXLE, FRONT (Cont’d) 

Shoes, brake — service (adjust) and replace X 

Shoes, brake — repair (reline) X 

Wheel, alinement, toe-in — service (adjust) X 

Wheel, alinement, camber and caster — service 

(check) X 

Wheel, alinement, camber and caster — aline .... E X 

AXLE, REAR 

• *Axle assembly — replace * X 

Axle assembly — repair X 

Axle assembly — rebuild E X 

Bearings, wheel — service (adjust) and replace ... X 

Drums, brake — replace X 

Gear, bevel and pinion — service (adjust) X 

Retainers, grease, wheel — replace X 

Shaft, axle — replace X 

Shoes, brake — service (adjust) and replace X 

Shoes, brake — repair (reline) X 

BODY 

Body assembly — replace X 

Body assembly — repair X 

Body assembly — rebuild E X 

Shields, mud — replace X 

Shields, mud — repair X 

Tarpaulin — replace X 

Tarpaulin — repair X 

BRAKES, HYDRAULIC 

Connections and lines — replace X 

Connections and lines — repair E X 

Controls and linkage — service (adjust) and replace X 

Controls and linkage — repair X 

Cylinder, master, assembly — replace X 

Cylinder, master, assembly — repair X 

Cylinder, master, assembly — rebuild X 

Cylinder, power (hydrovac) — replace X 

Cylinder, power (hydrovac) — repair X 

Cylinder, power (hydrovac) — rebuild X 

Cylinder, wheel — replace X 

Cylinder, wheel — repair X 

Cylinder, wheel — rebuild X 

Hose — replace X 

*See Notes on Page 63. 
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Echelons 

2nd 3rd 4th 5th 

BRAKE, PARKING 

Band assembly — service (adjust) and replace. , . . X 

Band assembly — repair (reline) X 

Controls and linkage — replace X 

Controls and linkage — repair X 

CAB 

Cab assembly — replace or repair X 

Cab assembly — rebuild E X 

Top and curtains — replace X 

Top and curtains — repair X 

Wipers, windshield, assembly — replace X 

Wipers, windshield, assembly — repair E X 

Wipers, windshield, assembly — rebuild X 

CASE, POWER TAKE-OFF 

Case, power take-off, assembly — replace X 

Case, power take-off, assembly — repair X 

Case, power take-off, assembly — rebuild E X 

Controls and linkage — replace X 

Controls and linkage — repair X 

CASE, TRANSFER 

*Case, transfer, assembly — replace * X 

Case, transfer, assembly — repair X 

Case, transfer, assembly — rebuild E X 

Controls and linkage — replace X 

Controls and linkage — repair X 

Drum, brake, parking — replace X 

CLUTCH AND HOUSING 

Clutch assembly — service (adjust) and replace. . E X 

Clutch assembly — repair (reline) X 

Clutch assembly — rebuild E X 

Controls and linkage — replace X 

Controls and linkage — repair X 

Housing, clutch — replace X 

Housing, clutch — rebuild X 

Pedal, clutch (free travel) — service (adjust) X 


COOLING SYSTEM 


Cooling system — service (flush) X 

Hose and connections — replace X 

Radiator assembly — replace X 

Radiator assembly — repair X 

Radiator assembly — rebuild E X 


*See notes on page 63. 
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Echelons 

2nd 3rd 4th 5th 

ELECTRICAL SYSTEM 

Battery — service, recharge or replace X 

Battery — repair X 

Battery — rebuild E X 

Blocks, junction — replace X 

Box, apparatus, assembly (generator control) — 

replace X 

Box, apparatus, assembly (generator control) — 

service (adjust) and repair X 

Box, apparatus, assembly (generator control) — 

rebuild X 

Breaker, circuit — replace X 

Cables, battery — replace X 

Cables, battery — repair E X 

Compartment, battery and stowage — replace .... X 

Compartment, battery and stowage — repair X 

Filters (all) — replace X 

Harness, wiring (all) — replace X 

Harness, wiring (all) — repair X 

Harness, wiring (all) — rebuild X 

Horns — replace X 

Horns — repair X 

Lamps (all) — service (adjust) and replace X 

Lamps (all) — repair X 

Switches (all) — replace X 

Switches (all) — repair X 

Wiring — replace X 

ENGINE 

(Powered by Waukesha Engine Model 6BZ) 

Bearings, connecting rod (inserts) — replace E E 

Bearings, crankshaft (inserts) — replace E E 

Belts— service (adjust) and replace X 

Block, cylinder — rebuild (recondition) E X 

Carburetor assembly — service (adjust) and replace X 

Carburetor assembly — repair X 

Carburetor assembly — rebuild X 

Cleaner, air — service (clean) and replace X 

Cleaner, air — repair X 

Coil, ignition— replace X 

Condenser, distributor — replace X 

Controls and linkage — replace X 

Controls and linkage — repair X 

Crankshaft — rebuild (recondition) E X 

Distributor assembly — replace X 


See notes on page 63. 
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Echelons 

2nd 3rd 4fh 5th 


ENGINE (Cont’d) 

Distributor assembly — repair X 

Distributor assembly — rebuild X 

*Engine assembly — replace * X 

Engine assembly — repair ; X 

Engine assembly — rebuild E X 

Fan assembly — replace X 

Fan assembly — repair X 

Fan assembly — rebuild X 

Filter, oil — service or replace X 

Flywheel — replace X 

Flywheel — rebuild (recondition) E X 

Gaskets, cylinder head and manifold — replace ... X 

Gears, timing, train — replace X 

Generator assembly — replace X 

Generator assembly — repair X 

Generator assembly — rebuild X 

Governor assembly — service (adjust) and replace X 

Governor assembly — rebuild E X 

Head, cylinder — replace X 

Head, cylinder — rebuild (recondition) E X 

Lines, oil (external) — replace X 

Lines, oil (external) — repair E X 

Lines, oil (internal) — replace and repair X 

Manifolds — replace X 

Manifolds — repair X 

Motor, starting — replace X 

Motor, starting — repair X 

Motor, starting — rebuild X 

Pan, oil, assembly — service (clean) and replace 

gaskets X 

Pan, oil, assembly — replace or repair X 

Pistons and rings — replace E E X 

Plugs, spark — replace X 

Plugs, spark (two-piece) — repair X 

Points, breaker, distributor — replace X 

Pump, fuel, assembly — replace X 

Pump, fuel, assembly — repair E X 

Pump, fuel, assembly — rebuild E X 

Pump, oil, assembly — replace or repair X 

Pump, oil, assembly — -rebuild X 

Pump, water, assembly — replace X 

Pump, water, assembly — repair X 

Pump, water, assembly — rebuild X 

Rod, connecting — replace E E X 


*See notes on page 63. 
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Echelons 

2nd 3rd 4th 5th 

ENGINE (Cont’d) 

Support, rear, engine — replace X 

Thermostat — replace X 

Valve clearance — service (adjust) X 

Valve — replace or repair X 

EXHAUST SYSTEM 

Muffler and exhaust pipes — replace X 

EXTINGUISHERS, FIRE 
Extinguisher, fire (carbon tetrachloride — CCl 4) — 

service (refill) and replace X 

Extinguisher, fire (carbon tetrachloride — CCl 4) — 

repair X 

Extinguisher, fire (carbon tetrachloride — CCl 4) — 

rebuild E X 

FRAME 

Bumpers, front and rear — replace X 

Bumpers, front and rear — repair X 

Frame — repair E X 

Frame — rebuild E X 

Hooks, towing — replace X 

Pintle assembly — replace X 

Pintle assembly — repair X 

Pintle assembly — rebuild E X 

FUEL SYSTEM 

Filter, fuel — service (clean) and replace X 

Filter, fuel — repair X 

Fittings, lines and valves— replace X 

Fittings, lines and valves — repair E X 

Tank, fuel — replace X 

Tank, fuel — repair X 

INSTRUMENTS AND GAGES 

Instruments and gages — replace X 

Instruments and gages — repair X 

Instruments and gages — rebuild E X 

METAL, SHEET 

Boards, runnning — replace X 

Boards, running — repair X 

Fenders — replace X 

Fenders — repair X 

Hood assembly — replace X 

Hood assembly — repair X 


See notes on page 63. 
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Echelons 

2n<l 3rd 4th 9lh 

SHAFTS, PROPELLER 

Shaft assemblies, w/universal joints (all) — replace X 

Shaft assemblies, w/universal joints (all) — repair X 

Shaft assemblies, w/univcrsal joints (all) — rebuild E X 

STEERING SYSTEM 

Arm (Pitman) — replace X 

Gear, steering, assembly — replace E X 

Gear, steering, assembly — repair X 

Gear, steering, assembly — rebuild E X 

Link, drag, assembly — replace X 

Link, drag, assembly— repair X 

SUSPENSION SYSTEM 

Bushings, spring, front (rubber) — replace X 

Spring assemblies — replace X 

Spring assemblies — repair X 

Spring assemblies — rebuild E X 

TIRES 

Casings and tubes— replace X 

Casings — repair E X 

Tubes, inner — repair E E X 

TRANSMISSION 

Adapter, speedometer — replace or repair X 

*Transmission assembly — replace * X 

Transmission assembly— repair X 

Transmission assembly — rebuild , E X 

VEHICLE ASSEMBLY 

G531, cargo carrier, assembly — service X 

G531, cargo carrier, assembly — rebuild (with 

serviceable assemblies) . . . X E 

WHEELS 

Wheel assembly — replace X 

Wheel assembly — rebuild E X 

WINCH, FRONT 

Band, brake, assembly — service (adjust) and 

replace X 

Band, brake, assembly — repair (reline). X 

Bearings, drive shaft — replace X 

•See notes on page 63. 
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Echelons 

2nd 3rd 4th 5th 

WINCH, FRONT (Cont’d) 


Cable and hook assembly — replace X 

Cable and hook assembly — repair X 

Controls and linkage — replace X 

Controls and linkage — repair X 

Drum, brake — replace X 

Shaft assemblies, drive — replace X 

Shaft assemblies, drive — repair X 

Shaft assemblies, drive — rebuild E X 

Winch assembly — replace X 

Winch assembly — repair X 

Winch assembly — rebuild E X 


See notes on page 63. 
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Parograph 

Second echelon preventive maintenance service 34 

34. SECOND ECHELON PREVENTIVE MAINTENANCE 
SERVICE. 

a. Regular scheduled maintenance inspections and services are a 
preventive maintenance function of the using arm, and are the respon- 
sibility of commanders of operating organizations. 

(1) Frequency. The frequencies of the preventive maintenance 
services outlined herein are considered a minimum requirement for nor- 
mal operation of vehicles. Under unusual operating conditions it may be 
necessary to perform certain maintenance services more frequently. 

(2 ) First-echelon Participation. The drivers should accompany 
their vehicles and assist the mechanics while periodic second-echelon pre- 
ventive maintenance services are performed. Ordinarily the driver should 
present the vehicle for a scheduled preventive maintenance service in a 
reasonably clean condition; that is, it should be dry and not caked with 
mud or grease to such an extent that inspection and servicing will be 
seriously hampered. However, the vehicle should not be washed or wiped 
thoroughly clean, since certain types of defects, such as cracks, leaks and 
loose or shifted parts, or assemblies are more evident if the surfaces are 
slightly soiled or dusty. 

(3) If instructions other than those contained in the general proce- 
dures to follow, or the specific procedure in subparagraph (5) are re- 
quired for the correct performance of a preventive maintenance service 
or for correction of a deficiency, the motor sergeant or the vehicle oper- 
ator’s manual should be consulted. 

(4) General Procedures. These general procedures are basic in- 
structions which are to be followed w^hen performing the services on the 
vehicle items listed in the specific procedures of paragraph (5). NOTE: 
The second echelon personnel must be so thoroughly trained in these pro- 
cedures that they will apply them automatically. 

(a) When new or overhauled subassemblies are installed to correct 
deficiencies, care should be taken to see that they are clean and properly 
lubricated and adjusted. 

(b) When installing new lubricant retainer seals, a coating of the 
lubricant should be wiped over the sealing surface of the lip of the seal. 
When the new seal is a leather seal, it should be soaked in SAE 10 engine 
oil (warm if practicable) for at least 30 minutes. Then the leather lip 
should be worked carefully by hand before installing the seal. The lip 
must not be scratched or marred. 

(c) The general inspection of each item applies also to any support- 
ing member or connection, and usually includes a check to see whether 
the item is in good condition, correctly assembled, secure, or excessively 
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worn. The mechanics must be thoroughly trained in the following ex- 
planations of these terms: 

1, The inspection for good condition is usually an external visual in- 
spection to determine whether the unit is damaged beyond safe or satis- 
factory limits, The term, good condition, is explained further by such 
terms as the following: Not bent or twisted, not chafed or burned, not 
broken or cracked, not bare or frayed, not dented or collapsed, not tom 
or cut, not deteriorated. 

2, The inspection of a unit to see that it is correctly assembled is usu- 
ally an external visual inspection to determine whether it is in its normal 
assembled position in the vehicle. 

3, The check of a unit to determine if it is secure is usually an ex- 
ternal visual inspection, a hand-feel, or a pry-bar check for looseness in 
the unit. Such an inspection should include any brackets, and all lock 
washers, lock nuts, locking wires, or cotter pins used to secure the tight- 
ening. 

4, Excessively worn, which is a frequently used term, will be under- 
stood to mean worn close-to or beyond satisfactory limits, and likely to 
result in a failure if not replaced before the next scheduled inspection, 

(d) Special Services, These are indicated by added item numbers 
in the 1000 or 0000 miles column or both, and indicate that the part or 
assembly is to receive certain mandatory services. For example, an item 
number in one or both columns opposite a TIGHTEN procedure, means 
that the actual tightening of the object must be performed. The special 
services include: 

1. Adjust, Make all necessary adjustments in accordance with the 
vehicle operator’s manual, special bulletins, or other current directives. 

2. Chan. Clean units of the vehicle to remove excess lubricant, dirt, 
etc., using SOLVENT, dry-cleaning. After the parts are cleaned, rinse 
them in clean fluid and dry them well. Take care to keep the parts clean 
until reassembled, and to keep cleaning fluid away from rubber or other 
material which it will damage. Clean the protective grease coating from 
new parts. This material is usually not a good lubricant. Clean hydraulic 
brake cylinder parts in clean brake fluid. Do not use solvent cleaning 
fluids on such parts. 

3. Special lubrication. This applies either to lubrication operations 
that do not usually appear on the vehicle lubrication chart, or to- items 
that do appear on such charts but which should be performed in connec- 
tion with the maintenance operations if parts have to be disassembled 
for inspection. 

4. Serve. Serving a part usually consists of performing special oper- 
ations, such as replenishing battery water, brake fluid, and shock absorber 
fluid; draining and refilling units with oil, and changing the oil filter 
cartridge. 

5. Tighten, All tightening operations should be performed with suf- 
ficient wrench torque (force on the wrench handle) to tighten the unit 
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according to good mechanical practice. Use torque-indicating wrench 
where specified. Do not overtighten, as this may strip threads or cause 
distortion. Tightening will always be understood to include the correct 
installation of lock washers, lock nuts, and cotter pins provided to secure 
the tightening. 

(e) When conditions make it difficult to perform the complete pre- 
ventive maintenance service at one time, it can sometimes be handled in 
sections, planning to complete all operations within the week if possible. 
All available time at halts, rest periods, and in bivouac areas must be 
utilized if necessary to assure that maintenance operations are completed. 
When limited by the tactical situation, items with Special Services in the 
columns should be given first consideration. 

(f) The numbers of the Preventive Maintenance Procedures that fol- 
low are identical with those outlined on WD AGO Form No. 461, which 
is the Preventive Maintenance Service Work Sheet for Wheeled and 
Half-track Vehicles. Certain procedures that do not apply to this vehicle 
are deleted. The numerical sequence in general is followed, but in some 
cases there is deviation for conservation of the mechanic’s time and effort. 

(5) Specific Procedures. These procedures for performing each 
item in the 1000 miles (monthly) and 6000 miles (six-month) preven- 
tive maintenance inspections and services are described on the following 
chart. Each page of the chart has two columns at its left edge correspond- 
ing to the 6000 miles and the 1000 miles service, respectively. Very often 
it will be found that a particular procedure does not apply to both serv- 
ices. In order to determine which procedure to follow, look down the col- 
umn corresponding to the service due, and wherever an item number 
appears, perform the inspection and/or service indicated opposite the 
number. 

ROAD TEST 

6000 1000 NOTE: When the tactical situation does not permit a full road test, 
Mil* Mil* perform those items which require little or no movement of the vehicle. 

When a road test is possible, it should be for preferably 5 and not over 
10 miles. 

1 1 Before Operation Service. Perform the before-operation service as 

described in paragraph 14, as a check to determine whether the vehicle 
is in a satisfactory condition to safely make the road test. 

3 3 Instruments and Cages. 

Oil Pressure. Oil pressure range is 40 to 45 pounds with engine at 
fast idle. CAUTION: When gage indicates zero or excessively low 
pressure, stop engine immediately and investigate. 

Ammeter. Reading should show high charge for a short time after 
starting and then return to slightly above zero with all lights and elec- 
trical accessories switched off. When battery is low, a higher charge 
may be indicated, and for a longer period of time. 

Speedometer. Speedometer must operate without excessive fluctua- 
tion, or unusual noises. 

Temperature. Should not exceed 190 F. Danger temperature is at 
200 F or over. 

Fuel. With the ignition switch on, see that fuel gage registers approx- 
imate amount of fuel. 
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6000 1000 
Mile Mile 
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5 5 


6 6 


7 7 
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9 9 


10 10 
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Horn, Mirrors, and Windshield Wipers. When tactical situation 
permits, test horn. Aim, clean, and secure rear-vision mirrors. Operate 
windshield wipers. Tighten, adjust arms and replace blades if faulty. 

Brakes (Foot and Hand). Make first brake check from low speed 
when starting road test. Continue tests as other stops are made. 

Foot Brakes. Foot brakes must stop the vehicle safely at a fast 
rate, within a reasonable distance; operate with good effectiveness; 
brake pedal must have moderate but not “hard"’ or “spongy” feel. Front 
brakes must not pull the vehicle to one side. Listen for any objection- 
able noise or chatter. Reserve pedal travel at the end of the stop should 
be ^ inch minimum. 

Hand Brake. When hand brake is set, it must hold vehicle effectively 
on grade. Half the ratchet travel should be reserve. 

Clutch. Test for grabbing, dragging, chatter or noise that might indi- 
cate faulty adjustment, defective clutch parts, or dry release bearing. 
Pedal should have free travel of H to inches before meeting resist- 
ance. While running at low speed in high gear depress accelerator fully, 
at same time apply brakes slightly, and observe if clutch appears to slip. 

Transmission and Transfer. With vehicle in motion, shift through 
the entire gear range of transmission and see that shifter mechanism 
operates freely without clashing or jumping out of gear, that the locking 
mechanism in transfer operates freely, whether there are any unusual 
vibrations that might indicate loose mountings, and whether there is 
any unusual noise. 

Steering. With the vehicle in motion move steering wheel fully in 
both directions and observe whether there is any indication of looseness 
or binding. Test for any tendency to wander, shimmy, or pull to one 
side while vehicle is operated at normal speeds. Steering column and 
steering wheel must be in good condition and secure. 

Engine. 

Idle. During the road test note any tendency of the engine to stall 
while decelerating to shift gears. With the vehicle stopped, observe 
whether engine will run smoothly at normal idling speed. 

Acceleration, Power and Noise. Observe if engine has normal 
acceleration, pulling power and operating characteristics in each sp>eed 
when shifting through the gear range from first to high. Make a similar 
observation in high gear from low speed with wide-open throttle. During 
this operation, note any unusual engine noise such as excessive “ping,” 
which may indicate early timing or too low octane fuel. Listen for other 
noises that might indicate damaged, excessively worn or inadequately 
lubricated engine parts or accessories or loose drive belts. 

Governed Speed. With vehicle in second gear, slowly depress the 
accelerator to toe-board and by observing speedometer reading, see if 
vehicle reaches, but does not exceed, the governed speed specified on 
the caution plate. 

Unusual Noises. Be alert for any unusual noise that may indicate 
looseness, damage, excessive wear in body, wheels, suspension assem- 
blies, attachments, and equipment. 

Brake Booster Operation— Hydrovac. Test brakes to learn whether 
vacuum power unit assists in application. A quick test is to stop vehicle, 
with engine running and listen for air movement in the hydrovac unit 
air cleaner, while the brake pedal is being operated. 

Temperatures. (After completing road test run.) 

Brake Drums and Hubs. Feel all brake drums and wheel hubs 
cautiously for abnormal temperatures. An overheated brake drum or 
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6000 1000 
MiU MiU 

wheel hub is an indication of a dragging brake, or a defective, dry, or 
improperly adjusted wheel bearing; an abnormally cool brake drum is 
an indication of an inoperative brake. 

Axles, Transmission, and Transfer. Cautiously feel axle differ- 
entials and carriers, transmission, and transfer case for overheating. If 
any gear case is excessively hot, for the distance traveled, an abnormal 
condition in the imit is indicated. 

14 14 Leaks. Look within engine compartment and under vehicle for indica- 

tions of fuel, oil, water, and brake fluid leaks. Trace them to their 
source, and correct or report them. 

16 16 Gear Oil Level and Leaks. Examine driving axles, transmission and 

transfer for lubricant level and leaks. NOTE: The safe range level is 
from the lower edge of the filler hole when hot, to ]/2 inch below when 
cold. When organization lubrication records indicate a change of oil in 
these units is due, drain and refill transmission, transfer case, and front 
and rear axle housings, and refill with specified lubricant. 

MAINTENANCE OPERATIONS 
(Raise Vehicle — Block Safely) 

17 17 Unusual Noises. With the engine running: 

Engine, Belts and Accessories. Accelerate and decelerate engine 
• momentarily and listen for unusual noise that might indicate damaged, 
loose, or excessively worn engine parts, drive belts or accessories. Locate 
and correct or report any unusual engine noise heard during road test. 

Transmission, Transfer, Propeller Shafts and U -Joints, Axles 
and Wheel Bearings. With transmission in intermediate gear, operate 
these units at constant, moderate speed by use of the hand throttle, 
and test for any unusual noise that might indicate damaged, loose or 
excessively worn unit parts. Also observe all propeller shafts for vibra- 
tions or run-out, and vibrations in the other units which may indicate 
looseness or imbalance. Locate, correct or rej>ort any noise noted during 
road test. 

ENGINE AND ACCESSORIES 

18 18 Cylinder Head and Gasket. Check for cracks or indications of oil, 

water, or compression leaks around studs, cap screws, and gaskets. 
CAUTION: Cylinder heads should not ordinarily be tightened unless 
there is definite indication of looseness or leaks. 

19 Valve Mechanism. Adjust valve stem clearance if valves are noisy. 

Intake 0.010 inch to 0.012 inch and exhaust 0.014 inch to 0.016 inch 
(room temperature). Leaking cover gasket must be replaced. 

19 . . See that valves, springs, and locks are in good condition, correctly 

assembled, and secure. 

Adjust. Set valve stem clearances intake 0.010 inch to 0.012 inch 
and exhaust 0.014 inch to 0.016 inch (room temperature), making sure 
lock nuts are secure when clearances are last checked during adjustment. 

20 20 Spark Plugs. Clean and examine insulators to see if they are cracked. 

Reset electrodes to 0.025 inch. Test compression before reinstalling plugs. 

21 . . Compression Test. Test compression. Compression of 85 pounds at 

normal cranking speed; not varying more than 10 pounds between 
cylinders, the compression pressure may be considered normal. 

22 22 Battery (Cables, Hold-downs, Carrier, Specific Gravity). Ex- 

amine for leaks. Clean and dry exterior, cables, and terminals. Grease 
terminals. Tighten hold-down bolts. Test specific gravity, normal 1.275 
— report reading of 1.225 or less. Bring electrolyte level to 3^ inch 
above plates. 
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22 Test. Make a high-rate discharge test of the battery. Report if differ- 
ence in reading between cells is more than 30 percent. 

23 23 Crankcase. Inspect the crankcase, valve covers, timing gear cover, 

and clutch housing for oil leaks, and check oil level. 

23 23 NOTE: When organization lubrication records indicate an oil change 

is due, drain crankcase and refill to proper level with specified oil. Do 
not start engine again until item number 24 is completed. 

24 24 Oil Filters and Lines. Inspect for leakage, loose connections or 

loose mountings. 

24 . . Serve. Remove the filter. Clean oil filter case, install new filter cart- 

ridge. 

25 25 Radiator (Core, Mountings, Hose, Cap and Gasket). Observe for 

looseness, damage, or leakage. Check coolant for contamination. 

Anti-Freeze. If anti-freeze is used, check protective value for temper- 
ature encountered. Clean the dirt, insects and trash from the exterior 
of the core. 

25 Tighten all radiator mountings and hose. 

26 26 Water Pump, Fan, and Shroud. Observe water pump for leaks. 

Test shaft for end-play and loose bearings. Inspect fan blades and shroud 
for damage. 

27 27 Generator, Starter, and Switch. Examine mountings and wiring 

connections for good condition and security. 

27 . , Serve. Remove inspection covers and inspect to see that commutators 

and brushes are in good condition and not excessively worn ; that brushes 
are free in holders, and brush- connecting wires are secure and not 
chafing. Dirty commutator must be cleaned with 00 flint paper accord- 
ing to instructions in this manual. Par. 82 b. Blow out the dust with 
compressed air. Tighten starting motor mounting nuts securely. 

29 29 Drive Belts and Pulleys. Check fan and generator drive belts for 

good condition, and drive pulleys and hubs for good condition and 
security. Adjust generator drive belts to 3^-inch deflection and fan belt 
to 1-inch deflection. 

31 31 Distributor. Wipe off distributor and external attachments and ex- 

amine for good condition, correct assembly, security and serviceability. 
Inspect for cracks in cap and rotor arm, corrosion of terminals and 
connections, and burning of the outer ends of conductor strap. Breaker 
points must be in good condition, alined, and adjusted to 0.020-inch gap. 
Replace if burned, pitted or excessively worn. 

31 Serve. If breaker-plate assembly is excessively worn, dirty, remove 

distributor, clean in solvent, dry with compressed air, lubricate as speci- 
fied below, and reinstall in position for timing. When cleaning remove 
the wick and lubrication cup. Clean while removed and reinstall only 
after distributor assembly is cleaned and dried. Lubricate cam surface, 
movable breaker arm pin, wick and camshaft with light oil. Adjust 
breaker point gap to 0.020 inch. 

31 31 Shaft. Inspect for looseness. Test centrifugal advance to see whether 

the camshaft can be rotated by finger force through normal range of 
movement permitted by centrifugal advance mechanism, and returns 
when released without binding or sticking. 

32 32 Coil and Wiring. Inspect coil for good condition, cleanliness and 

security, and all high-voltage ignition wiring, including shielding or 
conduits; see that they are in good condition and securely fastened at 
all support mountings and terminals. See that insulation and connections 
are clean. Inspect all low voltage wiring in the engine compartment in 
the same manner. 
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Manifolds. Inspect intake and exhaust manifold for good condition, 
security and manifold gaskets for leaks. 

Air Cleaner. Inspect carburetor air cleaner for good condition, security, 
and oil leaks. Observe condition of the cleaning element, baffles and seals. 
Clean element, and fill reservoir to correct level with specified oil. 

Breather Caps and Ventilators. Inspect to see that they are in 
good condition, correctly assembled, secure, and that ventilator tubes 
are open. Remove the elements, clean both element and body in solvent, 
and dip element in engine oil. Clean and service oil bath cylinder-head 
breather in the same manner as for item 34. 

Carburetor (Choke^ Throttle, Linkage, and Governor). Inspect 
to see that they are in good condition, correctly assembled, secure, that 
carburetor does not leak, and that governor is properly sealed. 

Fuel Filter and Lines. Inspect fuel filter, sediment bowl, fuel lines 
and connections to see that they are in good condition, secure, and not 
leaking. Remove filter bowl and element, and clean in solvent. Include 
screen or filter element at carburetor fuel line connection or fuel pump. 
Reinstall, using new gaskets. After assembling, recheck for leaks. 

Fuel Pump. Inspect fuel and vacuum pump for good condition, se- 
curity and leaks. Attach test gage and with the engine idling, note 
whether the pump pressure and vacuum are satisfactory. 

Starter. Start engine, observing whether general action of starting 
motor is satisfactory, particularly whether it engages and 'disengages 
properly without excessive noise and has adequate cranking speed, and 
whether engine starts readily. 

Leaks. Check engine compartment and under the vehicle for engine 
oil, fuel, brake fluid, and water leaks. 

Ignition Timing. Check and set according to instructions in par. 85 

f(l). 

Engine Idle and Vacuum Test. Connect a vacuum gage to intake 
manifold, adjust engine to its normal idle speed by means of throttle 
stop screw, then adjust the idle-mixture adjusting needle until vacuum 
gage indicates maximum reading. If this latter adjustment changes idle 
speed appreciably, reset idle speed and mixture until both are satis- 
factory. 

Regulator Unit. Observe if it is in good condition and if connections 
and mountings are secure. Connect low-voltage circuit tester and test 
voltage regulator, current regulator and cut-out for proper generator 
output control. Follow the instructions which accompany the test 
instrument. 


CHASSIS, BODY AND ATTACHMENTS 

Tires and Rims. Inspect as follows: 

Valve Stems and Caps. Inspect valve stems for good condition, cor- 
rect position, and that all valve caps are present and secure. 

Condition and Tread Wear. Inspect tires for cuts, bruises, breaks, 
and blisters and irregular tread wear, watching for any sign of flat spots, 
cupping, feather edges, and one-sided wear. Any mechanical deficiencies 
causing such conditions should be determined and corrected or reported. 
Remove embedded glass, nails and stones. The wheel positions of tires 
with irregular wear should be changed — front tires to rear wheel positions 
and vice versa. 

Direction. Directional and non-directional tires should not be in- 
stalled on same vehicle. All tires should be mounted so that of 

chevron points down, looking from front of vehicle. 
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Matching. With the tires properly inflated, inspect for matching 
according to over-all circumference, J^-inch variation permissible. 

Spare Tire Carriers. Inspect spare tire carriers for good condition 
and security. 

Rims. Check to see that all rims and their lock rings or flanges are 
in good condition and secure. Tighten securely. 

Brakes, Rear. Inspect and service as follows: 

Drums and Supports. Remove dirt and grease and inspect to see 
if they are in good condition, securely mounted, and not excessively 
worn or scored. 

Wheel Cylinders. Observe if they are in good condition, securely 
mounted, and not leaking. Tighten the brake support and drum mount- 
ing bolts securely. 

Brake Shoes, Rear (Linings, Links, Guides, and Anchors). In- 
spect and service as follows: 

Inspect the linings through inspection holes or openings in brake 
drums or supports to see whether they are so worn that rivet heads may 
score drums within next 1000 miles of operation. If linings are not visible, 
remove right rear hub and drum for inspection of brake linings by motor 
sergeant to determine whether they should be replaced. If linings on this 
wheel brake must be replaced, remove all wheels and service their brakes 
similarly, being sure to clean, lubricate and adjust all removed bearings, 
and to adjust brakes. A similar inspection of brake linings should be 
made if vehicle has recently been operated in deep water, mud, loose 
sand, or dirt which may have entered brake drum. 

Inspect to see that linings are in good condition, secure, in good 
wearing contact with drums, free of lubricant or brake fluid, and not 
excessively worn. Also to see that brake shoes are in good condition; 
properly secured and guided by anchor bolts, connecting links, guides 
and springs; and properly returned against their cam or stops by the 
retracting springs. Clean dust from the linings with a wire brush, clean 
cloth, or compressed air. After completion, adjust brake shoes by minor 
adjustment methods, so linings have proper clearances from brake drums. 
Where new linings have been installed, adjust shoes by the major 
adjustment method. 

Rear Wheels (Bearings, Seals, Drive Flanges, and Nuts). Inspect 
and service these items as follows: 

Wheels. Inspect to see that wheels are in good condition; revolve 
them, and observe if they have excessive run-out. 

Bearings and Seals. Without removing rear wheels, examine for 
evidences of looseness in wheel bearing or adjustment. Revolve rear 
wheels and listen for indications of dry or damaged wheel bearings. 
Inspect drive flanges and around brake supports and drums for lubricant 
or brake fluid leaks. 

Drive Flanges and Nuts. Check to see that they are in good condi- 
tion and secure. 

Lubrication. On the 1000-mile service, if vehicle has recently been 
operated in deep water which may have entered wheel bearings, remove 
one wheel to see whether bearing lubricant appears to be contaminated. 
Clean and lubricate bearings of the one removed wheel before it is re- 
installed. When such inspections of wheel bearing lubricant are made, 
also inspect the brake linings to see whether they are excessively worn. 

Clean. Disassemble the bearings and oil seals. Clean thoroughly and 
inspect the rollers, balls, races, and cages to see that they are in good 
condition, and that the cups are secure. Also examine to see if the 
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machined surfaces upon which the bearings are assembled are in good 
condition. When bearings are reinstalled, lubricate the wheel bearings 
and adjust until drag is felt, then back off } g turn. 

Front Brakes (Drums, Supports, and Cylinders). Inspect and 
service as follows; 

Drums and Supports, Remove dirt and grease and examine drums 
and supports for good condition, secure mounting, excessive wear or 
scoring. 

Wheel Cylinders. Examine for good condition and secure mounting 
and fluid leaks. Tighten brake support and drum mounting bolts se- 
curely. Examine backing plate for alinement and distortion. 

Front Brake Shoes (Linings, Links, Guides, and Anchors). In- 
spect and service as follows: 

Examine linings through inspection holes or openings in brake drums 
or supports to see whether they are so worn that rivet heads may score 
drums within next 1000 miles of operation. If linings on this wheel brake 
must be replaced, remove all wheels and service their brakes similarly, 
being sure to clean, lubricate and adjust all removed bearings, and to 
adjust brakes. A similar inspection of the brake linings should be made 
if vehicle has recently been operated in deep water, mud, loose sand, or 
dirt which may have entered brake drum. 

Check to see that linings are in good condition, tightly screwed to 
brake shoes, in good wearing contact with the drums, free of lubricant 
or brake fluid, and not excessively worn. Also to see that brake shoes 
are in good condition; properly secured and guided by anchor bolts, 
connecting links, guides and springs; and properly returned against cams 
or stops by retracting springs. Clean all dust from linings with a wire 
brush, clean cloth, or compressed air. 

Adjust. After services and inspections of all following items to and 
including item 60, are completed, adjust brake shoes by minor adjust- 
ment method, so linings have proper clearances from brake drums. 
Where new linings have been installed, adjust shoes by major adjust- 
ment method. 

Steering Knuckles (Joints, Bearings, Seals, and Boots). Inspect 
and service as follows: Examine knuckle housings and steering arms for 
good condition. Observe whether outside seal is in good condition and 
secure. Obtain a sample of the lubricant from each knuckle; inspect it 
for contamination. 

Clean. Disassemble and clean the steering knuckle and axle U- joint 
assembly parts. Observe whether disassembled knuckle and joint parts 
are in good condition. As the knuckle pivot bearings and drive joints 
are reassembled, lubricate and adjust the pivot bearing. When reassem- 
bling the units, be sure to install any required new lubricant retainer 
seals and gaskets. 

Front Springs (Clips, Leaves, U-Bolts, Hangers, and Shackles). 
Examine to see that they are in good condition, correctly assembled, and 
secure, and whether springs have excessive sag. Tighten U-bolts securely. 

Steering (Arms, Tie Rod, Drag Link, Seals, Pitman Arms, Gear, 
Column, and Wheel). Examine to see that these items are in good 
condition, correctly and securely assembled and mounted, and whether 
steering gear case lubricant is at the proper level and not leaking. Note 
if steering gear is in satisfactory adjustment. 

Tighten Pitman arm shaft nut and steering gear case assembly and 
mounting nuts or screws securely. CAUTION; Loosen the steering 
column bracket when tightening the steering case mounting nuts, so as 
not to distort the column. 
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Front Shock Absorbers and Links. Examine shock absorber bodies 
and links for good condition, security and fluid leaks. 

Serve. Fill shock absorber bodies with specified fluid. Work the arm 
several times and add fluid. Repeat this operation until all air is expelled 
and the reservoir is full. Disconnect the link and check to see that the 
action is normal. A double-acting shock absorber should have resistance 
in both directions. 

Front Wheels (Bearings, Seals, Flange, Axle End Play, and 
Nuts). Inspect and service these items as follows: 

Wheels. Inspect to see that wheels are in good condition, revolve 
them, and observe if they have excessive run-out. 

Bearings and Seals. Without removing front wheels, examine for 
evidences of looseness in wheel bearing or adjustment. Revolve front 
wheels and listen for indications of dry or damaged wheel bearings. In- 
spect drive flanges and around brake supports and drums for lubricant 
or brake fluid leaks. 

Drive Flanges and Nuts. Check to see that they are in good condition 
and secure. 

On the 1000-mile service, if vehicle has recently been operated in 
deep water which may have entered wheel bearings, remove one wheel 
to see whether bearing lubricant appears to be contaminated. Clean and 
lubricate bearings of the one removed wheel before it is reinstalled. 
When such inspections of wheel bearing lubricant are made, also inspect 
the brake linings to see whether they are excessively worn. 

Clean. Disassemble the bearings and oil seals. Clean thoroughly and 
inspect the rollers, balls, races, and cages to see that they are in good 
condition, and that the cups are secure. Also examine to see if the 
machined surfaces upon which the bearings are assembled are in good 
condition. 

When bearings are reinstalled, lubricate the wheel bearings and adjust 
until drag is felt, then back off % turn. 

Front Axle (Pinion End Play, Seal, Vent, and Alinement). If 
front axle appears to be out of line, measure the distance from front 
spring eye-bolt to center of axle spring pad on each side. This distance 
should be about the same on each side. Inspect to see that the axle 
housing is in good condition and not leaking: Examine pinion shaft for 
excessive end play and seal for leaks. Clean the axle housing vent 
thoroughly. 

Front Propeller Shaft (Joints and Alinement, Seals and Flanges). 
Inspect for good condition, correct and secure assembly and mountings; 
U-joints for proper alinement and excessive wear; slip joint should be 
free, not excessively worn, and well lubricated; and seals of U-joints 
and slip joint should not leak excessively. 

Tighten all U-joint assembly and companion flange bolts securely. 

Engine Mountings. Inspect to see that they are in good condition 
and securely mounted and connected. If the mounting bolts are loose, 
tighten them properly. Remove all oil or grease from rubber mountings. 
Apply brake fluid if rubber is hard or cracked. 

Hand Brake (Ratchet and Pawl, Linkage, Drum and Lining). 
Examine to see that hand brake ratchet and pawl and linkage are in 
good condition and secure; that brake drum is not scored or oily; and 
that brake lining is not oil soaked, nor worn thin. 

Adjust the clearance between the brake drum and lining to 0.060 inch. 

Clutch Pedal (Free Travel, Linkage, and Return Spring). Ex- 
amine to see that the pedal free travel is satisfactory, 1 to 1)4 inch, that 
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the pedal is securely mounted and that clutch operating linkage is in 
good condition, secure, and not excessively* worn. See that return spring 
is intact and has sufficient tension. 

Adjust clutch pedal “free travel** according to specifications, 1 to 
IH inch. 

Brake Pedal. Reserve pedal travel at the end of the stop should be 
}/2 inch minimum. Inspect the brake linkage for damage and excessive 
wear. See that return spring is intact and has sufficient tension. 

Brake Master Cylinder (Vent, Fluid Level, Leaks, and Switch). 
Examine to see that they are in good condition and secure; that the 
boot is properly installed and whether there are any indications of fluid 
leaks. 

Serve. Fill the master cylinder reservoir to the correct level. Allow 
approximately inch for expansion. Clean vent. 

Brake Booster— Hydrovac (Linkage, Air Cleaner Hose, and 
Slave Cylinder). Inspect to see that they are in good condition, securely 
assembled and mounted; and that the operating and control linkage 
does not bind, and whether brake fluid is leaking from the slave cylinder. 
Clean and oil the air cleaner element. 

Special Lubrication. Insert a few drops of light oil into power 
cylinder. 

Transmission (Mounting, Seals, Power Take-OfT, and Linkage). 
Inspect transmission case for good condition, oil leaks from seals and 
gaskets, and that control linkage is in good condition, properly con- 
nected, and secure. 

Tighten all transmission and power take-off mounting and external 
assembly bolts and cap screws securely. 

Transfer (Mountings, Linkage, Seals and Vent). Inspect transfer 
case for good condition and security of mountings, and seals for leaks. 
Be sure transfer case vent is clean, and tighten mountings aind external 
assembly nuts or screws securely. 

Inspect silent chain for proper adjustment (should have inch 
perceptible slack). 

Rear Propeller Shafts. Inspect in the same manner as item 62. 

Tighten the U- joint and companion flange bolts securely. 

Rear Axles (Pinion End Play, Seals, Vents, and Alinement). 
Inspect items and clean vent items in the same manner as for item 61. 

Rear Springs (Clips, Leaves, U-Bolts, Hangers,, and Shackles). 
Examine to see that they are in good condition, correctly assembled, 
and secure, and whether springs have excessive sag. Tighten U-bolts 
securely. 

Rear Shock Absorbers and Links. Examine shock absorber bodies 
and links for good condition, security and fluid leaks. 

Serve. Fill shock absorber bodies with specified fluid. Work the arm 
several times and add fluid. Repeat this operation until all air is expelled 
and the reservoir is full. Disconnect the link and check to see that the 
action is normal. A double-acting shock absorber should have resistance 
in both directions. 

Cab and Body Mountings. Check to see that all mounting brackets 
and bolts are present and tighten securely. The cab mounting bracket 
with spring should be tightened cautiously. 

Frame (Rails and Cross Members). Inspect to see that they are 
in good condition, secure, apd correctly alined. 
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Wiring, Conduits and Grommets. Examine these items imder- 
neath the vehicle to see that they are in good condition, properly sup- 
ported, connected, and secure. 

Fuel Tanks, Fittings, and Lines. Examine fuel tanks for good con- 
dition and security. Inspect caps for defective gaskets or plugged vents. 
See that filler necks and caps fit securely. Inspect fuel lines and fittings 
for good condition, security and leaks. 

Brake Lines (Fittings and Hose). Look underneath vehicle and on 
rear axle housing to see that they are in good condition, and secure, 
and whether they leak. 

Exhaust Pipes and Muffler. Examine exhaust pipes to see that they 
are securely attached to the exhaust manifold and muffler, whether 
gasket or packing leaks, that muffler is in good condition and securely 
mounted. Examine tail pipe to see that it is securely clamped to the 
muffler, properly supported and unobstructed at its outer end. 

Vehicle Lubrication. Check the lubrication of the entire vehicle. On 
any unit where disassembly was necessary for inspection purposes, 
lubrication must be performed unless the vehicle is to be deadlined for 
repair of that unit. Lubricate all points of vehicle and gun mounts in 
accordance with instructions in vehicle maintenance manual, lubrication 
guide, and current lubrication bulletins or directive, and following in- 
structions : 

Use only clean lubricant and keep all lubricant containers covered. 

Clean the lubrication fitting or plug before applying lubricant. 

Replace missing or damaged lubrication fittings, flexible lines, vent 
or plugs. 

On all unsealed bushings or joints the lubricant should be applied 
until it appears at the openings. On units provided with lubricant- 
retainer seals, do not force the lubricant beyond the seals. 

Drain oil from engine, transmission, transfer case, or axle housings 
while warm. Refill units to the correct level as soon as the draining is 
completed, so there will be little hazard that they may be operated 
without lubricant. The correct COLD oil level in the axles, transfer 
case, and transmission is ]/2 inch below the lower side of the filler-plug 
hole. 

Do not apply more than specified amount of lubricant to generators, 
starters, distributors, or water pump. To do so may cause a failure. 

Wipe off excess lubricant that may drip onto brakes or rubber parts, 
soil clothes, or detract from the vehicle's appearance. 

Parts or assemblies that have already been lubricated while disassem- 
bled for' inspection, gear cases that have been drained and refilled as 
mandatory items in the procedures, and those parts that have been 
indicated in the procedures for “special lubrication” may be omitted 
from the general lubrication of the vehicle. 

Toe-In and Turning Stops. Lower vehicle to ground. With the 
front wheels on the ground in straight ahead position, and using a 
proper toe-in gage, see if the front wheel toe-in is within specified limits, 
He to 34 inch; and that the wheel turning stops are present and secure, 
tight, and weld not broken. Turn the front wheels in both directions to 
see that they engage the stops and if the tires clear all parts of the 
vehicle in this position. If there is any indication that turning angle 
exceeds the specified limits, causing scuffing of tires against vehicle, or 
abnormal front-drive U-joint wear, report for a check of turning angle 
by higher echelon. 
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Winch (Clutch, Brake, Drive, Shear Pin, Cable, and Guides). 
Inspect for good condition, correct assembly and security. Sec that 
clutch moves freely and latches securely, that the drag brake lining is 
in good condition, secure, and correctly adjusted. Inspect automatic 
brake to see that lining is secure, and not excessively worn. Check the 
propeller shaft in the same^manner as in item 62, see that the proper 
shear pin is installed and in good condition. Check cable guides for good 
condition and security. Also see that the oil level in the worm gear case 
is correct. If level is high remove the drain plug and drain off the water 
or excess lubricant to proper level. Lubricate the winch clutch, shaft, 
and operating arm with engine oil. Move the clutch back and forth 
several times during application of lubricant, to be sure it is free. Un- 
wind cable and inspect it for broken or frayed strands and for flat or 
rusty spots. 

Clean and Serve. Clean entire length of the cable with a cloth 
saturated with mixture of one part engine oil and four parts kerosene. 
Dry off excess, and as cable is properly rewound on drum, coat it with 
a thin film of grease or gear oil. Suggest used engine oil. Drain the 
worm gear case and refill to correct level. 

Lamps (Head, Tail, Slop, and Blackout). Test to see that switches 
and lamps operate properly; be sure to include the stop light, and to 
see that foot switch controls head lamp beams and that they are cor- 
rectly adjusted. Inspect all lamps for good condition and security, and 
check for dirty and broken lenses or discolored reflectors. 

Adjust head lamp beams. 

Front Bumpers, Tow Hooks and Brush Guards. Inspect to see 
that they are in good condition; correctly assembled to brackets. 

Hood (Hinges and Fasteners). See that the hood, hinges, fasteners, 
and props are in good condition, secure, and properly lubricated. 

Front Fenders and Running Boards. See that they are in good 
condition and secure. 

Circuit Breaker. Inspect breaker joints for cleanliness. 

Splash Guards. See that they are in good condition and secure. 

Body (Floor, Bows, Tops, Troop Scats and Stowage Compart- 
ments). Inspect these items to see that they are in good condition and 
secure; that the tarpaulin and end curtains, fasteners or ropes, grommets, 
and metal hooks or loops on the body are all present, and secure; and 
whether all door, troop seats and stowage compartment door hinges and 
latches are adequately lubricated. 

Rear Bumpers and Pintle Hook (Latch, Lock Pin, and Draw- 
bar). See that they are in good condition and secure, that the pintle 
and latch operate properly, are adequately lubricated, and whether lock 
pin is secured with a chain. 

Paint and Markings. Examine paint of entire vehicle for good con- 
dition. Repaint shiny spots in finish. See that identification plates and 
vehicle markings are legible. 

Radio Bonding (Suppressors, Filters, Condensers, and Shield- 
ing). Examine these items to see if their bonding connections are in 
good condition, clean and secure, and whether all items are securely 
mounted. NOTE: Any irregularities, except cleaning and tightening, 
should be reported through channels to Signal Corps personnel. 

Armament (Guns, Mounts, Rails, Sparc Parts, and Covers). 
Examine gun mountings and rails for good condition, clean lines, security 
and lubrication. NOTE: Refer all mounted guns, spare gun parts and 
covers through channels to the armorer or gun commander for all in- 
spections and service. 
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TOOLS AND EQUIPMENT 

Tools (Vehicle and Pioneer). Check all the standard vehicle and 
pioneer tools against the stowage lists to see that they are all present, 
in good condition, clean, and properly stowed or securely mounted. Any 
tools mounted on the outside of vehicle which have bright or polished 
surfaces, should be painted or otherwise treated so as not to cause glare 
or reflection. 

Fire Extinguisher. Inspect to see that it is fully charged, in good 
condition, securely mounted, and the nozzle clean. The CO 2 extinguisher 
must be checked for full charge by weight. 

Decontaminator. Inspect for good condition, security, and full 
charge. NOTE: Contents of decontaminator must be renewed every 90 
days, as it deteriorates. Refer to tag for date of last recharge. 

First-Aid Kit. Inspect for good condition, and presence of all items. 
Report deficiencies immediately. 

Publications and Form No. 26. The vehicle and equipment oper- 
ators* manuals and parts lists, chek-chart. Lubrication Guide and 
Standard Accident Form No. 26 should be present, legible and properly 
stowed. 

Traction Devices (Chains). Inspect chains, connector links for good 
condition, cleanliness, excessive wear, protection against rust and proper 
stowage. 

Tow (Chain, Cables). See that provided towing devices are in good 
condition, clean and properly stowed. Tow chain should be properly 
protected against rust when not in use. 

Spare Shear Pins and Bulbs. See that prescribed number and sizes 
are present, in good condition and properly stowed. 

Fuel and Water Cans and Brackets. See that they are in good con- 
dition, secure; that caps fit tightly and are secured to can with a chain; 
examine cans for leaks. 

Modification (F.S.M.W.O.’S Completed). The organizational veh- 
icle records should be checked by the chief of section or other designated 
individual to be sure that all Field Service Modification Work Orders 
pertaining to the vehicle have been completed. 

Final Road lest. Make final road test rechecking items 2 to 15 
inclusive. Be sure to recheck the transmission, transfer case and all 
driving axles to see that lubricant is at the correct level and not leaking. 
Confine road test to minimum distance necessary to make satisfactory 
observations. Correct or report all deficiencies found during final road 
test. 
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35. ORGANIZATION SPARE PARTS. 

a. A set of organization spare parts is supplied to the using arms for 
field replacement of those parts most likely to become broken, worn, or 
otherwise xmserviceable. The set is kept complete by requisitioning new 
parts for those used. Organization spare parts are listed in pertinent 
Standard Nomenclatme Lists. 

b. Care of organization spare parts is covered in the section of this 
manual entitled, “General Care and Preservation” (section VII). 

36. ACCESSORIES. 

a. Accessories include tools and equipment required for such dis- 
assembling and assembling as the using arm is authorized to perform, 
and for the cleaning and preservation of the gun carriage, ammunition, 
etc. They also include chests, covers, tool rolls, and other items necessary 
to protect the material when it is not in use or when traveling. Accessories 
should not be used for purposes other than those prescribed, and when 
not in use, should be properly stored. 

b. Accessories provided are listed in pertinent Standard Nomen- 
clature Lists, or see section VIII of this manual. 
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Introduction 37 
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37. INTRODUCTION. 


a. The tools and equipment included in this section, together with the 
vehicle tools listed in section VI, provide the using arms with necessary 
tools and equipment for servicing the vehicle. 


38. SPECIAL TOOLS AND EQUIPMENT, 
a. Organization maintenance tools, standard sets: 


Standard Tool Sets Federal Stock Numbers 

Tool set, motor vehicle mechanics’ 41-T-3538 

Tool set, welders 41-T-3555 

Tool set, unit equipment, second echelon No. 1 41-T-3545-10 

Tool set, unit equipment, second echelon No. 2 41-T-3545-11 

Tool set, unit equipment, second echelon No. 3 41-T-3545-12 

Tool set, unit equipment, second echelon No. 4 41-T-3545-13 

Tool set, unit equipment, second echelon No. 5 41-T-3545-14 

Tool set, unit equipment, second echelon No. 6 41-T-3545-15 

Tool set, unit equipment, second echelon No. 7 41-T-3545-16 

Tool set, unit equipment, second echelon No. 9 41-T-3545-18 


b. Special Tools. 

Description 

Wrench, skein nut 

Puller, flange and brake wheel 

Wrench, head tension 

Lifter valve 

Puller, clutch pilot bearing. . 

Tool, flaring 

Puller, pitman arm 

Adjuster, drag link 

Puller, universal joint 

Sleeve, oil seal installing .... 

Puller, brake wheel 

Driver, jackshaft oil seal .... 
Sleeve, oil seal installing. . . . 

Driver, upper oil seal 

Puller, bearing cup 

Driver, wheel bearing cup . . . 
Puller, gear, 6-in. jaw 
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Part Number Quantity 

FWD 68869 1 

FWD7167 1 

FWD 43A-49975 1 

FWD 1A-K.D.-380 1 

Ordnance 41-P-2906-15 . . 1 

FWD 6C-FL-335 1 

FWD 43DD-CG-250 1 

FWD 7168 1 

FWD 7166 1 

FWD 7128 1 

FWD 7167 1 

FWD 7129 1 

FWD 7144 1 

FWD 7130 1 

Snap-on BR- 16 1 

FWD 7157 1 

FWD 438S-1012 1 
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Equipment. 

D«scription Port Numb«r 

Hose, bleeder 

Lifter, engine FWD 7126 

Hoist, chain Ordnance 41-H-2122 . . . . 

Chain, 1-in 

Lifter, transfer case FWD 7 172 


Quontity 

1 

1 

1 

1 

1 
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39. FRONT AXLE DESCRIPTION. 

a. The front axle is the full floating, single reduction, spiral bevel 
gear driven type. The assembly is composed of a two-piece cast steel hous- 
ing, which is provided with special ball and sockets on the outer ends of 
the housing to insure free movement of the wheels for steering and per- 
mits rotation of the axle shaft and universal joint. 

40. FRONT AXLE TROUBLE SHOOTING. 


a. Noise in Axle. 

PosubI* CauM 

( 1 ) Broken teeth in ring gear or 
pinion (snapping noise). 

(2) Wheel bearings out of ad- 
justment (continuous hum). 

(3) Lack of grease, or poor ring 
gear and pinion adjustment (hum 
when pulling). 

(4) Lack of grease, or poor ring 
gear and pinion adjustment (hum 
when coasting). 

(5) Worn or broken differential 
or pinion bearings. 

b. Backlash. 

(1) Poor ring gear and pinion 
adjustment. 

(2) Worn differential or pinion 
bearings. 

(3) Worn axle shaft cage ring 
bushings. 


PostibU Remody 

Replace axle assembly (pars. 44 
and 45) or report to higher au- 
thority. 

Adjust wheel bearings (par. 
157). 

Check lubricant. See Lubrication 
(section VI) or report to higher 
authority. 

Check lubricant. See Lubrica- 
tion (section VI) or report to 
higher authority. 

Replace axle assembly (pars. 44 
and 45) or report to higher au- 
thority. 

Report to higher authority. 

Report to higher authority. 

Replace worn axle shaft assem- 
bly (par. 41 b and c). 
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(4) Worn splines on either end 
of axle shaft assembly. 

( 5 ) Loose nuts on wheel driving 
flange. 

(6) Worn splines on pinion 
shaft or propeller shaft yoke. 

c. Grease Leakage. 

(1) Loose bolts in axle hous- 
ings. 

(2) Poor pinion oil seal. 

(3) Poor wheel grease retainers 
(grease on brake linings). 

(4) Loose driving flange nuts or 
poor gasket (grease leakage at 
wheel driving flange). 

d. Hard Steering. 

(1) Incorrect toe-in. 

(2) Incorrect ball and socket 
adjustment. 

(3) Axle loose on springs. 

(4) Lack of lubricant. 

(5) Bent frame. 

(6) Caster or camber angle 
wrong. 

(7) Loose wheel bearings. 

(8) Improper tire inflation. 

(9) Loose steering gear to axle 
linkage. 

e. Shimmy. 

(1) Loose wheel bearings. 

(2 ) Loose ball and socket steer- 
ing knuckle. 

(3) Wheel alinement wrong. 

(4) Loose steering gear linkage. 

f. Wandering. 

(1) Loose wheel bearings. 

(2) Axle loose on springs. 

Google 


PoMibI* Rtmady 

Replace worn axle shaft assem- 
bly (par. 41 b and c). 

Tighten flange nuts (par. 158). 

Report to higher authority. 


Tighten bolts. 

Report to higher authority. 
Replace wheel grease retainers 
(par. 160). 

Tighten nuts or replace driving 
flange gasket (par. 160). 


Adjust (par. 41 e). 

Adjust (par. 41 d). 

Tighten spring clips. 

Lubricate as necessary. (See 
Lubrication, section VI.) 

Report to higher authority. 
Report to higher authority. 

Adjust wheel bearings (par. 
157). 

Inflate tires to 65 lb. 

Adjust linkage (par. 144). 

Adjust wheel bearings (par. 
157 c). 

Adjust (par. 41 d). 

Check wheel alinement (par. 
41). 

Adjust linkage (par. 144). 

Adjust wheel bearings (par. 
157 c). 

Tighten spring clips. 
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Figure 28 — Removing Nuts From Skein 


Possible Cause 

(3) Broken springs or spring tie 
bolt. 

(4) Bent frame. 

(5) Improper tire inflation. 

(6) Loose steering gear linkage. 

(7) Broken spring bolts or 
shackle. 

(8) Caster or camber angle 
wrong. 

( 9 ) Wrong toe-in adjustment. 


Possible Remedy 

Replace spring (par. 138). 

Report to higher authority. 
Inflate tires to 65 lb. 

Tighten linkage (par. 144). 
Replace broken part (par. 138). 

Report to higher authority. 

Correct adjustment (p£ir. 41 f). 


41. FRONT AXLE MAINTENANCE AND ADJUSTMENTS. 

a. Front Axle Shaft Maintenance. The front axle shaft universal 
joints are lubricated from an outside source, either from a pressure or 
hand grease gun. The lubricant is picked up by the rev'olving action of 
the joint and self-lubricates all working parts. The front axle shaft should 
be removed at 6000 miles of service and repacked. Clean the ball mem- 
ber and axle shaft with a dry-cleaning solvent. (See par. 20 c.) For re- 
moval of front axle shaft, refer to paragraph 41b. 
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Figure 29 — Removing Skein 


b. Front Axle Shaft Removal (figs. 28 to 30). 
( 1 ) Equipment. 


EXTENSION, 10-in. 
HAMMER, 1 lb 
HANDLE, ratchet 
HANDLE, speed 
JACK, hydraulic 
MALLET, wooden 


PAN, drain 
PUNCH, taper 
WRENCH, open-end, %c-in. 
WRENCH, skein nut 
WRENCH, socket, s/s-in. 
WRENCH, wheel nut 


(2) Procedure. 

(a) Remove Front Wheel (par. 158). 

JACK, hydraulic WRENCH, wheel nut 

(b) Remove Front Wheel Hub (par. 160). 

WRENCH, skein nut 


(c) Remove Brake Dust Shield Assembly. 

EXTENSION, 10-in. WRENCH, socket, s/s-in. 

HANDLE, ratchet 

Remove 12 nuts and lock washers (%-in. socket wrench, 10-in. exten- 
sion, and ratchet handle) that hold oil slinger and dust shield assembly 
to front axle socket assembly (fig. 28). Remove oil slinger and the dust 
shield from the 12 studs. NOTE: It is not necessary to disconnect flexible 
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front axle shaft 

AXLE SHAFT THRUST WASHER 



RAPP *1107 


Figure 30 — Removing Front Axle Shaft 


brake hose. The dust shield can be removed from skein, placed on top of 
front axle housing, and wired to the frame. 

(dj Remove Front Axle Skein. 

MALLET, wooden PAN, drain 

Place drain pan under socket assembly to catch grease. Hit end of 
skein with wooden mallet to loosen it on studs in socket assembly and 
then pull the skein from axle shaft (fig. 29). 

(e) Remove Front Axle Shaft. 

The axle shaft assembly can now be pulled out of axle housing by hand 
(fig. 30). 

c. Front Axle Shaft Installation (fig. 31). 

( 1 ) Equipment. 

EXTENSION, 10-in. PAN, drain 

HAMMER, 1 lb PUNCH, taper 

HANDLE, ratchet WRENCH, open-end, %6-in. 

HANDLE, speed WRENCH, skein nut 

JACK, hydraulic WRENCH, socket, %-in. 

MALLET, wooden WRENCH, wheel nut 

(2) Procedure. 

(a) Installing Front Axle Shaft. Enter the front axle shaft assembly 
in the axle housing. Be sure axle shaft thrust washer is placed on long 
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Hgurm 31 — Installing Greos* Packed Axle Shaft 


member of shaft (fig. 30). Rotate the shaft slowly imtil the spline enters 
the differential side gear. Pack the ball member and axle shaft universal 
joint with lubricant (fig. 31) (section VI) Lubrication Guide. 

(b) Replace Front Axle Skein. 

MALLET, wooden 

Place skein over outer member of axle shaft, having oil drain slot in 
skein to the bottom. Drive the skein onto studs (wooden mallet). 

(c) Replace Brake Dust Shield Assembly. 

EXTENSION, 10-in. WRENCH, socket, s/s-in. 

HANDLE, ratchet 

Place the shield assembly on the 12 studs in the socket assembly, hav- 
ing brake wheel cylinder to the top. Place an oil slinger, 12 nuts, and 
lock washers; tighten nuts (%-in. socket, 10-in. extension, and ratchet 
handle). 

(d) Replace Front Wheel Hub (par. 160). 

WRENCH, skein nut 

(e) Replace Front Wheel (par. 158). 

JACK, hydraulic WRENCH, wheel nut 

d. Front Axle Socket Description (fig. 32). The front axle socket 
consists of two halves that fit over the axle ball member and pivot on 
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Figure 32 — Front Axle Socket 


taper bearings. The adjustment of the ball and socket is made by adding 
or removing shims from between the adjusting plate, steering arm, and 
socket. Wear will cause end play in the steering socket and should be 
removed to prevent bearing failures. 


e. Front Axle Socket Adjustment (hg. 32). 

( 1 ) Equipment. 

HAMMER 
JACK, hydraulic 
PUNCH, flat 
WRENCH, box, y 4 -in. 

(2) Procedure. 

(aj Remove Wheel (par. 158). 

JACK, hydraulic 


WRENCH, open-end, %6-in. 
WRENCH, open-end, %6-in. 
WRENCH, open-end, %-in. 
WRENCH, wheel nut 


WRENCH, wheel nut 


(b) Remove Front Wheel Brake Hose (par. 65). 
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Figure 33 — Toe-in Adjustment 


HAMMER WRENCH, open-end, Vs-in. 

WRENCH, open-end, %e-in. 

(c) Adjust Ball Sockets. 

HAMMER WRENCH, box, 

PUNCH 


Check end play by working socket up and down and determine amount 
of slack. Check clearance between ball and socket at the top and bottom; 
it should be evenly divided. Remove the eight nuts and lock washers 
from the steering arm and bearing cap and the lower bearing cap (%-in. 
box wrench). Remove the lower bearing cap and steering arm and bear- 
ing cap by tapping lightly (hammer and punch). Remove sufficient shims 
to remove all end play from the socket. Thoroughly tighten the lower 
bearing cap and the steering arm and bearing cap with the eight lock 
washers and nuts (%-in. box wrench). Recheck the adjustment to make 
sure socket is not too tight and that all end play has been removed. 
After the bearing caps are replaced, there should be a small amount of 
drag when rotating the socket, but it should not bind. 

(3) Install Front Brake Hose (par. 65). 


HAMMER 

WRENCH, open-end, %e-in. 
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(4) Install Front Wheel (par. 158). 

JACK, hydraulic WRENCH, wheel nut 

f. Toe-in Adjustment (figs. 33-34). 

( 1 ) EqXjipment. 

PLIERS WRENCH, open-end, i%6-in. 

WRENCH, open-end, ^A-in. WRENCH, pipe, 12-in. 

(2) Procedure. 

(a) The front wheels are usually closer together in front of the axle 
than at the rear. The difference between these two points is commonly 
called “toe-in.” When the toe-in is within the recommended limits, wheels 
are said to be in correct alinement. Wheel toe-in is originally set at Vs-in., 
plus or minus ^c-in., and should be maintained at this figure (fig. 34). 

(bj The toe-in adjustment is made by placing the toe-in measuring 
apparatus in between the sidewalls of the front tires (C — fig. 33). Be 
sure there is no wobble in the tires (B — fig. 33). Disconnect one end of 
the tie rod (par. 42 b (2) (b)). Turn the tie rod end in or out until 
the recommended toe-in is maintained (A — fig. 33 and fig. 34). 

(c) After correct adjustment has been obtained, connect the tie rod 
end. See (par. 42 c (2) (a)). Clamp the tie rod end to the tie rod by 
tightening the two bolts and nuts (%-in. and ^•'Hc-in. open-end wrenches). 
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Figure 35 — Removing Tie Rod End 


g. Front Axle Stop Bolt Adjustment. 

(1) Equipment. 

JACK, hydraulic WRENCH, open-end, %-in. 

(2) Procedure. 

(a) The front axle has a bolt and set screw for adjusting the turning 
angle of the front wheels. In making this adjustment jack up the front 
wheels (hydraulic jack) so that they will turn freely. Turn the steering 
wheel from one side to the other to make sure that the socket on the front 
axle is hitting the stop bolt, rather than the steering lever shaft hitting the 
end of the cam and tube assembly. If the stop bolts are not adjusted 
properly, all the strain will be taken up by the lever shaft against the end 
of the worm and tube assembly, and in a short time trouble will be experi- 
enced in the steering assembly. 

(b) The steering angle of the front wheels should range from 26 de- 
grees to 30 degrees (fig. 34). The adjustment is made by loosening the 
lock nut (%-in. open-end wrench) on the set screw, and then turning the 
set screw in or out until the proper radius is maintained. After making 
this adjustment turn the wheels to the extreme right and extreme left, 
and rotate them slowly to make sure that there is no binding action at the 
universal joint of the front axle. If there is a binding action, the stop bolts 
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will have to be adjusted because the steering angle is too great, allowing 
this binding action. 

(c) Tighten the set screw lock nut (^^-in. open-end wrench) and 
lower the vehicle. 

42. TIE ROD (fig. 35). 

a. Tie R«<l Description. The tie rod is connected to the right and 
left steering arms and is located at the rear of the axle housing. 

b. Tie Rod Removal. 

( 1 ) Equipment. 

HAMMER WRENCH, open-end, ’•'Ho-in. 

PLIERS WRENCH, pipe, 12-in. 

WRENCH, open-end, Y 4 -in. 

(2) Procedure. 

(a) Remove T ie Rod Assembly. 

HAMMER WRENCH, open-end, i%c-in. 

PLIERS 

Remove cotter key (pliers) from each tie rod ball stud nut. Remove 
nuts ('yir.-in. open-end wrench) from each tie rod ball stud (fig. 35). Drive 
tie rod ball stud from steering arms (hammer). NOTE: Be cautious 
not to damage threads. 

(b) Remove T ie Rod End. 

WRENCH, open-end, 3/4 -in. WRENCH, pipe 

Remove two bolts, nuts, and lock washers (3^-in. open-end wrench) 
that clamp tie rod end to tie rod. Screw tie rod end from tie rod (pipe 
wrench). NOTE: The left tie rod end has a right-hand thread and the 
right tie rod end has a left-hand thread. 

c. Tic Rod Installation. 

( 1 ) Equipment. 

WRENCH, open-end, 3 / 4 -in. WRENCH, pipe 

(2) Procedure. 

(a) Install T ie Rod End. 

WRENCH, open-end, 3 / 4 -in. (2) WRENCH, pipe 

Screw tie rod end on tie rod (pipe wrench). See note (par. 42 b 
(2) (b )). Adjust length of tie rod for proper toe-in (par. 41 f). Replace 
two bolts, nuts, and lock washers clamping tie rod end to tie rod and 
tighten (two 3^-in. open-end wrenches). 

(b) Install T ie Rod. 

HAMMER WRENCH, open-end, *yic-in. 

PLIERS 

Put tie rod ball studs into position in steering arms. Replace nuts and 
tighten securely ('yni-in. open-end wrench). Enter cotter key in nuts 
(pliers). 
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43. FRONT AXLE STEERING ARM. 

a. Front Axle Steering Arm Removal. 

( 1 ) Equipment. 

HAMMER, 1 lb WRENCH, open-end, T4o-in. 

HOSE, brake bleeder WRENCH, open-end, %-in. 

PLIERS WRENCH, open-end, 3/4-in. 

SCREWDRIVER, heavy-duty WRENCH, open-end, ‘^ic-in. 

(2) Procedure. 

(a) Remove Drag Link. 

PLIERS SCREWDRIVER 

Remove cotter keys (pliers) from drag link ends. Remove drag link 
end plugs (screwdriver). Remove the drag link bearings and pull drag 
link from steering and Pitman arm ball studs. 

(b) Remove Steering Arm. 

HAMMER WRENCH, open-end, 3/4-in. 

Remove four nuts and lock washers ( 3/^ -in. open-end wrench) fastening 
steering arm to the front axle socket. Drive the steering arm (hammer) 
from studs in the axle socket. 

(c) Remove Brake Hose. 

PLIERS WRENCH, open-end, Vs-in. 

WRENCH, open-end, ViG-in. 

Disconnect flexible brake hose from copper brake tube (^<:-in. open- 
end wrench and %-in. open-end wrench). Remove metal clip (pliers) 
that holds brake hose into bracket. Remove brake hose from wheel 
cylinder (Vs -in. open-end wrench). 

(d) Remove Steering Arm Ball Stud. 

HAMMER WRENCH, open-end, »%6-in. 

PLIERS 

Remove cotter key (pliers) from steering arm ball stud nut. Remove 
nut (^% 0 -in. open-end wrench). Then drive ball stud from steering arm 
(hammer). 

b. Front Axle Steering Arm Installation. 

(1) Equipment. 

HAMMER, 1 lb WRENCH, open-end, 3 / 4 -in. 

PLIERS WRENCH, open-end, ^%c-in. 

SCREWDRIVER, heavy-duty 

(2) Procedure. 

(a) Install Steering Arm Ball Stud. 

HAMMER WRENCH, open-end, ^%6-in. 

PLIERS 

Drive ball stud into steering arm (hammer). Turn on castellated nut 
and tighten (/)iu-in. open-end wrench). Enter cotter key into nut (pliers). 

(b) Install Steering Arm on Front Axle Socket. 

HAMMER WRENCH, open-end, 3/4-in. 
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Place steering arm on front axle socket and then tap the arm in place 
on studs (hammer). Place the four nuts and lock washers and tighten 
(^^-in. open-end wrench). 

Cc) Install Dra^ Link. 

PLIERS SCREWDRIVER 

Place drag link bearings in sockets of drag link and slip drag link on the 
steering and Pitman arm ball studs, making sure that drag link bearings 
are on each side of ball studs. Replace drag link end plugs and adjust 
until all noticeable end play is removed (screwdriver). Enter cotter key 
in each end plug (pliers). 

(d) Install Brake Hose. 

HOSE, brake bleeder WRENCH, open-end, %c-in. 

PLIERS WRENCH, open-end, Vs-in. 

Connect flexible brake hose to wheel cylinder connection (%-in. open- 
end wrench), place opposite end of brake hose into bracket, and secure 
with metal clip (pliers). Connect brake hose to brake line (^lo-in. open- 
end wrench and %-in. open-end wrench). Bleed brake (par. 60). 


44. FRONT AXLE ASSEMBLY REMOVAL. 


a. Equipment. 

CHAIN 
CHISEL, 6-in. 

HAMMER, 1 lb 
HANDLE, socket 
HOIST, chain 
HOSE, brake bleeder 
JACK, hydraulic 
PLIERS 

RATCHET and drag link adjuster 


SCREWDRIVER, heavy 
duty 

WRENCH, box, V 2 -in. 
WRENCH, box, ^^cAn. 
WRENCH, open-end, %e-in. 
WRENCH, open-end, Vs-in. 
WRENCH, socket, lyie-in. 
WRENCH, wheel nut 


b. Procedure. 


(1) Disconnect Drag Link (par. 144 c). 

PLIERS RATCHET and drag link adjuster 

(2) Disconnect Front Universal Joint. 

CHISEL, 6-in. WRENCH, box, V 2 -in. 

HAMMER, 1 lb 

(a) Straighten the locks (6-in. chisel and hammer) retaining the cap 
bolts in the bearing cover plates. 

(b) Remove eight cap bolts ( V 2 -in. box wrench) two in each bearing 
cover plate and then remove cover and lock plates. 

(c) Tap the yoke (hammer) on propeller shaft sufficiently to start 
universal bearing from yoke ear. Remove the bearing and then tap (ham- 
mer) the yoke on the opposite side enough to remove the opposite bear- 
ing. The center cross can now be tipped back and the propeller shaft 
yoke removed. 
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Figure 36— Removing Spring U-BoH Nut 

(d) Remove the bearings from opposite yoke in the same manner 
and then remove center cross. 


(3) Disconnect Brake Hose. 

PLIERS WRENCH, open-end, %-in. 

WRENCH, open-end, %e-in. 

Disconnect the flexible brake hose from the brake line (Tie-in. and Vs -in. 
open-end wrenches). NOTE: Care should be observed not to twist the 
flexible hose. Remove clip (pliers) holding brake hose into bracket. 

(4) Remove Front Spring U-Bolts. 

CHAIN HOIST, chain 

HAMMER WRENCH, box, ^We-in. 

Remove 16 nuts (^“He-in. box wrench) fastening spring U-bolts to 
axle housing. Fasten chain around side channels of bumper and raise 
front end of vehicle (chain hoist) and front springs from axle housing 
and at same time drive the spring U-bolts up through axle housing. 
NOTE: In emergency when chain hoist is not available, vehicle can be 
lifted with winch cable. 

(5) Remove Axle Assembly from Under Vehicle. 

After axle is free from springs it can be rolled from under the vehicle 
(fig. 37). Hold wheels in a vertical position while removing the assem- 
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figure 37— Remove Front Axle Assembly 

bly. This is necessary as the socket joints will allow the wheels to move 
sideways. 

(6) Remove Wheels (par. 158). 

JACK, hydraulic WRENCH, wheel nut 

(7) Remove Pinion Shaft Universal Joint Yoke. 

HAMMER PLIERS 

HANDLE, socket WRENCH, socket, l%e-in. 

Remove cotter key (pliers) from differential pinion nut. Remove the 
pinion shaft nut and flat washer ( l^e-in. socket and socket handle). Drive 
universal joint yoke (hammer) from pinion shaft. 

45. FRONT AXLE ASSEMBLY INSTALLATION (fig. 38). 
a. Equipment. 

BLEEDER, brake 
CHAIN 
CHISEL, 6-in. 

GUN, pressure 
HAMMER, 1 lb 
HANDLE, socket 
HOIST, chain 
JACK, hydraulic 
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PLIERS 

WRENCH, box, V 2 -in. 

WRENCH, open-end, %6-in. 
WRENCH, open-end, %-in. 
WRENCH, open-end, ^%«-in. 
WRENCH, socket, 1%6-in. 
WRENCH, wheel nut (stand- 
ard) 
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b. Procedure. 

(1) Install Wheels (par. 158). 

CHAIN JACK, hydraulic 

HOIST, chain WRENCH, wheel nut (stand- 

ard) 

Raise front axle (hydraulic jack or chain hoist and chain) and install 
wheels and tires. 

(2) Install Front Axle Assembly Under Chassis. 

CHAIN HOIST, chain 

Raise chassis (chain and chain hoist) high enough to allow front axle 
assembly to roll under the springs. Roll axle assembly under chassis and 
then lower chassis so that spring tie bolt heads enter each drilling at top 
of axle housing. 

(3) Replace Spring U-Bolts. 

HAMMER WRENCH, box, '^6-in. 

Drive spring U-bolts into position (hammer) in axle housing. Replace 
eight nuts on U-bolts and tighten securely ('yi<;-in. box wrench). Final 
tightening of the spring U-bolts should be made after the chassis is low- 
ered. Replace eight lock nuts and tighten securely ('-yni-in. box wrench). 

(4) Connect Brake Hose. 

PLIERS WRENCH, open-end, Vs-in. 

WRENCH, open-end, ^o-in. 

Place end of hose through hose bracket and fasten with bracket clip 
(pliers). Connect brake line to brake hose (vid-in. open-end wrench and 
%-in. open-end wrench). NOTE: Care should be observed not to twist 
the flexible brake hose as it may get damaged. 

(5) Install Pinion Shaft U- Joint Yoke. 

HANDLE, socket WRENCH, socket, VAs-in. 

PLIERS 


Slide pinion yoke on pinion shaft spline. Replace the flat washer and 
nut. Tighten nut securely (l*/io-in. socket wrench and socket handle). 
Cotter key pinion nut to pinion shaft (pliers). 

(6) Assemble Universal Joint. 

CHISEL, 6-in. WRENCH, box, Vi-in. 

HAMMER, 1 lb 

(a) Clean the universal joint parts in SOLVENT, dry-cleaning, before 
attempting to assemble; lubricate each internal part with light engine oil. 

(b) Place center cross in pinion yoke, making sure that oil seals are 
in good condition (A — fig. 38). 

(c) Enter needle bearings into yoke ears and into the center cross 
(B— fig. 38). 

(d) Place bearing cover plates and lock plates on each yoke ear and 
fasten with cap bolts ( V 2 -in. box wrench) (C — fig. 38) 
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(7) Replace Drag Link (par. 144 c). 

PLIERS SCREWDRIVER, heavy 

duty 

(8) Bleed Brakes (par. 60 d). 

HOSE, brake bleeder WRENCH, open-end, ViG-in. 

(9) Lubricate Universal Joint. See Lubrication Guide (section 
VI). 

( 10 ) Lubricate Fittings and Check Oil Level in Axle Housing. 
See Lubrication Guide (section VI). 

GUN, pressure WRENCH, open-end, %-in. 
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Section XV 

REAR AXLE 


Paragraph 


Rear axle description 46 

Rear axle trouble shooting 47 

Rear axle shaft removal 48 

Rear axle shaft installation 49 

Rear axle assembly removal SO 

Rear axle assembly installation 51 


46. REAR AXLE DESCRIPTION (fig. 42). 

a. The rear axle is similar in construction to the front axle. It has the 
same differentials, bearings, and gears, and is the full-floating spiral bevel 
gear driven type, which permits the axle shafts to be removed with the 
weight of the vehicle on its wheels. 

47. REAR AXLE TROl RLE SHOOTING, 
a. Noise in Axle. 

Possible Cause 

( 1 ) Broken teeth in ring gear or 
pinion (snapping noise). 


(2) Wheel bearings out of ad- 
justment (continuous hum). 

(3) Lack of grease or poor ring 
gear and pinion adjustment (hum 
when pulling). 

(4) Lack of grease or poor ring 
gear and pinion adjustment (hum 
when coasting). 

(5) Worn or broken differential 
or pinion bearings. 

h. Backlash. 

(1) Poor ring gear and pinion 
adjustment. 

(2) Worn differential or pinion 
bearings. 

(3) Worn splines on either end 
of axle shaft assembly. 

(4) Loose nuts on wheel driving 
flange. 

(5) Worn splines on pinion 
shaft or propeller shaft yoke. 
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Possible Remedy 

Replace axle assembly (pars. 50 
and 5 1 ) or report to higher author- 
ity. 

Adjust wheel bearings (par. 
162). 

Check lubricant — See Lubrica- 
tion Guide (section VI), or report 
to higher authority. 

Check lubricant — See Lubrica- 
tion Guide (section VI), or report 
to higher authority. 

Replace axle assembly (pars. 50 
and 5 1 ) or report to higher author- 
ity. 

Report to higher authority. 

Report to higher authority. 

Replace worn axle shaft assem- 
bly (pars. 48 and 49). 

Tighten flange nuts (par. 49 b 

( 1 )). 

Report to higher authority. 
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c. Grease Leakage. 

(1) Loose bolts in axle housings. 

(2) Poor pinion oil seal. 

(3) Poor wheel oil seals. 

(4) Loose driving flange nuts or 
poor gasket. 


Tighten bolts. 

Report to higher authority. 

Replace wheel oil seals (par. 
161). 

Tighten nuts or replace driving 
flange gasket (par. 49 b (1) ). 
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Figure 39 — Removing Rear priving Flange Nuts 

48. REAR AXLE SHAFT REMOVAL, 
a. Equipment. 

EXTENSION, 5-in. WRENCH, open-end, %6-in. 

HANDLE, flex, 18-in. WRENCH, socket, 


b. Procedure. 

( 1 ) Remove Rear Axle Shaft. 

EXTENSION, 5-in. WRENCH, open-end, %6-in. 

HANDLE, flex, 18-in. WRENCH, socket, ^^e-in. 
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Remove the six nuts and lock washers holding axle shaft flange to the 
wheel (flex handle, 5-in. extension, and ^%o-in. socket wrench). Loosen 
the two lock nuts on the axle shaft flange puller bolts (%6-in. open-end 
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Figure 40 — Pulling Rear Axle Driving Flange 

wrench). Turn the two axle shaft flange puller bolts into flange (%«-in. 
open-end wrench) (figs. 39 and 40). Pull out axle shaft. 

49. REAR AXLE SHAFT INSTALLATION. 


a. Equipment. 

EXTENSION, 5-in. 
HANDLE, flex, 18-in. 

b. Procedure. 


WRENCH, open-end, %e-in. 
WRENCH, socket, i%«-in. 


(1) Installing Rear Axle Shaft. 

EXTENSION, 5-in. WRENCH, open-end, %e-in. 

HANDLE, flex WRENCH, socket, i%e-in. 

Slide axle shaft into axle housing and enter spline into side gear of 
differential (fig. 41). Turn axle shaft until the flange bolt holes are lined 
up with the studs on the wheel. Turn axle shaft flange puller bolts back 
flush with the flange (%c-in. open-end wrench). Push axle shaft all the 
way in, so flange is up against wheel. Tighten the six nuts and lock washers 
holding axle shaft flange to the wheel (flex handle, 5-in. extension, and 
^% 0 -in. socket wrench). Tighten lock nuts on flange puller bolts (%e-in. 
open-end wrench). 
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Figure 41 — Installing Rear Axle Shaft 

50. REAR AXLE ASSEMBLY REMOVAL. 

a. Equipment. 

CHAIN 
CHISEL, 6-in. 

HAMMER, 1 lb 
HANDLE, socket 
HOIST, chain 
JACK, hydraulic 
PLIERS 

b. Procedure. 

(1) Disconnect Rear Universal Joint. 

CHISEL, 6-in. WRENCH, box, Va-in. 

HAMMER, l ib 

(a) Straighten wings on lock plate (6-in. chisel and hammer) to free 
cap bolts in bearing cover plates. 

(b) Remove cap bolts (Vz-in. box wrench) from the four bearing 
cover plates. Remove cover and lock plates. 

(c) Tap the yoke (hammer) on propeller shaft sufficiently to start 
the universal bearing from yoke ear. Remove the bearing and then tap 
(hammer) the yoke on opposite side enough to remove other bearing. 
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Figure 42 — Rear Axle Assembly Installed 


The center cross can now be tipped back and yoke on propeller shaft 
removed from center cross. 

(d) Remove bearings from pinion yoke in same manner and then 
remove center cross. 


(2) Disconnect Brake Hose. 

PLIERS WRENCH, open-end, s/s-in. 

WRENCH, open-end, %6-in. 

Disconnect the flexible brake hose from the brake line (%-in. open-end 
wrench and %c-in. open-end wrench). NOTE: Care should be observed 
not to twist the flexible hose. Remove metal clip (pliers) holding brake 
hose into bracket (fig. 42). 

(3) Remove Rear Spring U-Bolts. 

CHAIN HOIST, chain 

HAMMER WRENCH, box, ^^e-in. 

Remove 16 nuts (‘%6-in. box wrench) holding spring U-bolts to axle 

housing. Drive U-bolts (hammer) up through axle housing (fig. 42). 
NOTE: Be careful not to damage threads. 

(4) Disconnect Shock Absorber Linkage. 

WRENCH, box, ^%e-in. 
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Figure 43 — Removing Rear Axle Assembly 


Remove two nuts and lock washers (*%6-in. box wrench) fastening 
shock absorber linkage to axle housing (hg. 42). Remove linkage from 
axle housing. 

(5) Remove Rear Axle Assembly from under Vehicle. 

CHAIN HOIST, chain 

Fasten (chain) around frame at rear of chassis and raise (chain hoist) 
until the rear springs are free from axle housing. Roll rear axle assembly 
from under vehicle. 


(6) Remove Wheels (par. 158). 

JACK, hydraulic WRENCH, wheel nut 

(standard) 

(7) Remove Pinion Shaft Yoke. 

HAMMER PLIERS 

HANDLE, socket WRENCH, socket, 1%6-in. 


Remove cotter key (pliers). Remove nut and flat washer from pinion 
shaft (1%6-in. socket wrench and socket handle). Drive yoke from pinion 
shaft (hammer). 
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51. REAR AXLE ASSEMBLY INSTALLATION (fig. 42). 


a. Equipment. 
CHAIN 
CHISEL, 6-in. 
HAMMER, 1 lb 
HANDLE, socket 
HOIST, chain 
HOSE, brake bleeder 
JACK, hydraulic 

b. Procedure. 


PLIERS 

WRENCH, box, ^Ao-in. 
WRENCH, box, 1 / 2 -in. 
WRENCH, box, %-m. 
WRENCH, box, 1 % 6 -in. 
WRENCH, socket, l%c-in. 
WRENCH, wheel nut 
(standard) 


(1) Install Rear Wheels. 

CHAIN JACK, hydraulic 

HOIST, chain WRENCH, wheel nut 

Raise rear axle (hydraulic jack or chain hoist and chain) and install 
wheels (refer to par. 158) in wheel section. 

(2) Install Rear Axle Assembly under Chassis. 

CHAIN HOIST, chain 

Raise chassis (chain and chain hoist) high enough to clear axle hous- 
ing. Roll the rear axle assembly under chassis and lower chassis onto 
axle housing. Have axle housing in position, so that spring center bolt 
heads will enter recess in top of housing. 

(3) Replace Spring U-Bolts. 

HAMMER WRENCH, box, '•'Hc-in. 

Drive spring U-bolts (hammer) into position in axle housing (fig. 42). 
Replace eight nuts on U-bolts and tighten securely ('yic.-in. box wrench). 
Replace eight lock nuts and tighten securely ('yic-in. box wrench). 

(4) Connect Brake Hose. 

PLIERS WRENCH, open-end, y«-in. 

WRENCH, open-end, /lo-in. 

Place end of brake hose through brake hose brackets and fasten with 
metal clips (pliers). Connect brake tube to flexible brake hose (/lu-in. 
open-end wrench and %-in. open-end wrench). NOTE: Care should be 
observed not to twist the flexible brake hose. 


(5) Install Pinion Shaft U-Joint Yoke. 

HANDLE, socket WRENCH, socket, 1%6-in. 

PLIERS 

Slide universal joint yoke onto spline of pinion shaft. Place flat washer 
and nut on pinion shaft and tighten nut ( l/ir.-in. socket wrench and socket 
handle) securely. Enter cotter key in pinion nut (pliers). 

(6) Assemble Rear Universal Joint (par. 131). 

CHISEL, 6-in. WRENCH, box, 1 / 2 -in. 

HAMMER, 1 lb 
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(7) Connect Shock Absorber Linkage (fig. 42). 

WRENCH, box, 1%6-in. 

Connect shock absorber linkage to rear axle housing (^^e-in. box 
wrench). 

(8) Bleed Brakes (par. 60 d). 

HOSE, brake bleeder WRENCH, open-end, %6-in. 

(9) Lubricate Rear Axle. See Lubrication (section VI). 
WRENCH, open-end, s/g-in. 
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52. BODY. 

a. Body Construction. The cargo body is an all-wood construction 
with metal stake pocket brackets; the corner stake pockets act as a re- 
inforcement for the body. Seats and lazy-backs are made of either white 
or red oak; the bows and longitudinal sills are hardwood. A tool box is 
provided in the rear bolster with a latch, padlock, and chain. Splash 
guards are bolted to the body and can be easily removed. 

b. Body Maintenance. All woodwork has been properly oil treated 
and filled and the treatments should last eight to twelve months. After 
that normal care customarily extended to wooden parts is required. 
Tighten the hold-down and mounting bolts securely at least once every 
6000 miles. Inspect and tighten all other bolts which may become loose, 
due to hard usage. Repair immediately, if possible, all incipient breakages 
to avoid loss of important parts or complete incapacity of the body. 

c. Body Mud Shields (fig. 44). The body mud shields are made of 
steel and supported by brackets bolted to the body sills. 

d. Body Mud Shield Removal. 

( 1 ) Equipment. 

WRENCH, open-end, %6-in. WRENCH, open-end, %-in. 

(2) Procedure. 

(a) Remove Mud Shield Brace (Upper End ). 

WRENCH, open-end, %-in. 

Remove two nuts and lock washers (%-in. open-end wrench) from 
the top end of the mud shield brace. 

(b) Remove Mud Shield. 

WRENCH, open-end, s/a-in. 

■Remove four nuts and lock washers (%-in. open-end wrench) hold- 
ing mud shield to body. Remove mud shield and braces from bolts. 

(c) Remove Braces from Shield. 

WRENCH, open-end, %e-in. WRENCH, open-end, %-in. 

Hold brace bolt head (%e-in. open-end wrench) and then loosen nut 
on opposite side (5/a-in. open-end wrench). Remove lock washers and 
brace from mud shield. 
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Figure 44 — Installing Mudshield Bolts 


e. Body Mud Shield Installation (fig. 44). 

(1) Equipment. 

WRENCH, open-end, %6-in. WRENCH, open-end, %-in. 

(2) Procedure. 

(aj Install Braces on Mud Shield. 

WRENCH, open-end, %e-in. WRENCH, open-end, Vs-in. 

Place brace on mud shield and enter bolt, lock washer, and nut. Tighten 
nut temporarily (%6-in. and %-in. open-end wrenches). 

(b ) Install Shield and Braces. 

WRENCH, open-end, %e-in. WRENCH, open-end, Vs-in. 


Raise shield up to body and enter body sill bolts (fig. 44). Place lock 
washers and nuts on bolts'and tighten (%-in. open-end wrench). Finish 
tightening bolts holding braces and shield (%6-in. and %-in. open-end 
wrenches). 


f. Tarpaulin Description and Maintenance. The tarpaulin is 
made of cotton duck, flame and waterproofed. Care should be taken that 
it is dried out good before rolling up or bundling together for long periods. 
When in use be sure it is properly tied down to avoid flopping around in 
the wind, thereby subjecting it to damage. 
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Figure 45 — Cab and Top 

g. Tarpaulin Removal. 

(1) Procedure. 

Remove Tarpaulin. Untie the 14 ropes holding the tarpaulin to the 
body. Loosen the four end curtain ropes and remove them from the bows 
and slide the tarpaulin from the chassis. 

h. Tarpaulin Replacement. 

( 1 ) Procedure. 

(a) Install T arpaulin. Slide the tarpaulin over the bows on the chassis 
body. Attach the end curtains to the bows with the four ropes. Attach 
the entire tarpaulin to the chassis body hooks with the 14 remaining ropes. 

53. CAB (figs. 45, 46, and 47). 

a. Gab Description. The cab is of all-metal construction with a 
canvas top that is attached above the windshield in front and held at the 
back of the cab with ropes. The canvas top is removable and may be 
stored behind the seat back. The seat frames are of metal construction 
with provision for a tool box imdemeath the driver’s seat. The one-piece 
adjustable windshield is constructed for greater visibility and may be 
set at any angle between the open and closed position by loosening thumb 
screws at each side. 
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Figure 46— installing Upper Top Section 


b. Side Curtain Removal. 

(1) Procedure. Open curtain door approximately half-way until 
guide on lower hinge pin lines up with the slot in lower hinge. Lift curtain 
up and from the three hinges. 

c. Side Curtain Installation. 

( 1 ) Procedure. With curtain at right angle to cab, enter the three 
hinge pins on curtain into the hinges on cab. 

d. Top Removal. 

( 1 ) Procedure. 

CaJ Loosen Rear of Top. Untie rope at each rear corner of cab and 
unhook rope at rear center of cab panel. 

(b) Loosen Front of Top. Unfasten leather holders at each top cor- 
ner of windshield. 

(c) Remove Top. Slide top to either side from guide at top of wind- 
shield.- 

(d) Loosen Lower Rear Section of Top. Unfasten rope and strap at 
each lower comer of top rear section. Unhook rope from rope hooks just 
above back cushions. 

(e) Loosen Top Bow. Loosen wing nuts that clamp top bow to cab. 

(f) Remove Rear Curtain. Lift rear curtain and bow from cab. 
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Figure 47 — Fastening Tie Rope 

e. Top Installation (figs. 46-47). 

( 1 ) Procedure. 

(aj Install Top Bow. Enter top bow into guides at rear of cab and 
tighten wing nuts. 

(b) Fasten Top Rear Curtain Hold-down Rope and Straps. Hook 
rope on rope hooks above back cushion. Tie rope ends at each side of 
top bow. Fasten strap to clips inside of cab at each side of seat. 

(c) Install Upper Section of Top. Slide the sewed in rope of the 
upper section into channel at top of windshield (fig. 46). 

(d) Fasten Front Upper Section of Top. Fasten the leather fastener 
at each end of windshield. 

(e) Fasten Rear Upper Section of Top. Hook rope on rope hook at 
center of rear cab panel. Tie ends of rope to rope hook at each rear comer 
of cab (fig. 47). 

54. WINDSHIELD (figs. 48-49). 

a. Windshield Frame and Glass Removal. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, %-in. 
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Figure 48— Windshield and Wiper Assembly 


(2 ) Procedure. 

(a) Remove Windshield Wipers (par. 54 e). 

SCREWDRIVER WRENCH, open-end, H-in. 

(b ) Remove Windshield Frame and Glass Assembly. 

SCREWDRIVER 

Remove the two screws in the windshield throw-out arms, one in each 
arm (screwdriver). Straighten the outside edge of the windshield top 
hinge channel (screwdriver). Raise the windshield to the open position 
and slide the frame and glass assembly from the top hinge (fig. 49). 

b. Windshield Installation. 

(1) Equipment. 

PLIERS WRENCH, open-end, H-in. 

SCREWDRIVER 

(2) Procedure. 

(a) Install Windshield Frame and Glass Assembly. 

PLIERS SCREWDRIVER 

Slide the windshield frame and glass assembly into the top frame 
channel hinge (hg. 49). Lock the end of the top channel hinge by slightly 
bending the outer edge of the top channel hinge (pliers). Fasten the two 
throw-out brackets to the windshield with the two screws (screwdriver). 
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Figure 49 — Installing Windshield Frame 

(b) Install Windshield Wipers (par. 54 f). 

SCREWDRIVER WRENCH, open-end, Vs-ia. 

c. Windshield Wiper. 

(1) Windshield Wiper Description. The windshield wipers are 
attached to the top side of the windshield frame and are a vacuum 
type (fig. 49). 

d. Windshield Wiper Trouble Shooting. 

(1) Inoperative Wiper. 

PottibI* Caut« 

(a) Plugged vacuum line. 

(b) Broken vacuum line fittings. 

(c) Leaking cover gasket. 

(d) Worn or broken wiper 
mechanism. 

(e) Leaking wiper valve. 

(f) Leaking vacuum hose or 
fittings. 

(g) Broken paddle shaft. 
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PottibI* R«m«dy 

Clean line. 

Replace broken fittings. 

Replace wiper assembly 
(par. 54 e and f). 

Replace wiper assembly 
(par. 54 e and £). 

Replace wiper assembly 
(par. 54 e and f). 

Tighten fittings and replace hose 
assembly. 

Replace wiper assembly 
(par. 54 e and £). 
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(2) Wiper Does Not Stop When Shut Off. 

Defective control valve. Replace wiper assembly 

(par. 54 e and f). 

e. Windshield Wiper Assembly Removal. 

( 1 ) • Equipment. 

SCREWDRIVER, 6-in. WRENCH, open-end, %-in. 

(2) Procedure. 

(a) Remove Wiper Arm and Blade. 

WRENCH, open-end, %-in. 

Remove acorn nut (%-in. open-end wrench), securing wiper arm to 
wiper shaft and remove the arm. 

(b) Wiper Body Removal. 

SCREWDRIVER, 6-in. 

Remove vacuum hose from vacuum inlet on wiper body. Remove two 
stove bolts (6-in. screwdriver), holding wiper body to top of windshield 
frame. 

f. Windshield Wiper Assembly Installation. 

( 1 ) Equipment. 

SCREWDRIVER, 6-in. WRENCH, open-end, %-in. 

(2) Procedure. 

(a) Install Windshield Wiper. 

SCREWDRIVER, 6-in. 

Place two stove bolts through holes in top of windshield frame and 
start into wiper body. Tighten screws (6-in. screwdriver). Slide wiper 
vacuum hose onto wiper vacuum inlet pipe. 

(b) Windshield Wiper Blade and Arm Assembly Replacement. 
WRENCH, open-end, %-in. 

Place wiper arm assembly on wiper shaft. Secure with acorn nut 
(%-in. open-end wrench). 


55. HOOD (figs. 50-51). 

a. Hood Description. The hood is a one-piece pressed steel con- 
struction. It is anchored to the cab cowl by two hinges and can be raised 
and held in position by a hood prop. The hood is held down in front by 
a latch on each side. 

b. Hood Removal. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, %e-in. 

WRENCH, open-end, %-in. 

(2) Procedure. 

(a) Removing Rear Hinges. 

SCREWDRIVER 
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Figure 50 — Removing Hood 


Unlatch hood and place in open position by using hood prop. Remove 
six screwhead bolts (screwdriver) from hood hinges at rear of hood 
(fig. 50). 

(bj Removing Hood Prop Bracket. 

SCREWDRIVER WRENCH, open-end, %6-in. 

Remove two stove bolts (screwdriver and Tio-in. open-end wrench) 
from front center of hood panel and lay hood prop and hood prop hinge 
on top of engine. Hood may then be lifted from vehicle. 

(c) Remove Hood Hooks. 

SCREWDRIVER WRENCH, open-end, yg-in. 

Remove six %o-in. stove bolts (screwdriver and %-in. open-end 
wrench), three bolts at each front comer of hood. 

c. Hood Installation. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, %6-in. 

WRENCH, open-end, Vs-in. 

(2) Procedure. 

(a) Replace Hood, Hood Prop, and Bracket. 

SCREWDRIVER WRENCH, open-end, %o-in. 
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Place hood on .vehicle, raise to open position, and place two %-in. stove 
bolts in holes in front center of hood. Then place hood prop hinge in 
position and bolt securely (screwdriver and Vio-in. open-end wrench). 

(b) Connect Hood to Hinges. 

SCREWDRIVER 

Place hood in position on bottom side of hinge. Insert screwhead bolts 
and tighten securely (screwdriver). 

(c) Replace Hood Hooks. 

SCREWDRIVER WRENCH, open-end, %-in. 

Replace six yic-in. stove bolts (screwdriver and Vs-in. open-end 
wrench), three on each side at front of hood. 

d. Hood Removal. 

( 1 ) Equipment. 

PLIERS WRENCH, open-end, ^/ic-in. 

SCREWDRIVER 

(2) Procedure. 

(a) Remove Prop. 

PLIERS WRENCH, open-end, %c-in. 

SCREWDRIVER 

Raise the hood to the open position. Remove the two cotter keys 
(pliers) from the hood prop rod. Remove the hood prop rod from the 
hinge and clip and catch the lower hood prop clip to prevent it from 
falling into chassis. Remove the two nuts and lock washers holding hood 
prop hinge (screwdriver and ~Aa-in. open-end wrench) to the hood. 
Remove the hinge and bolts. 

e. Hood Prop Installation. 

( 1 ) Equipment. 

PLIERS WRENCH, open-end, %c-in. 

SCREWDRIVER 

(2) Procedure. 

(a) Install Hood Prop. 

PLIERS WRENCH, open-end, %c-in. 

SCREWDRIVER 

Fasten the top prop hinge with the two bolts, nuts, and lock washers 
(screwdriver and Vn\-\n. open-end wrench) to the front center panel of 
the hood. Place the lower prop clip over the radiator stay rod and insert 
the prop rod into the hinge and prop clip. Fasten top and bottom end of 
prop rod with cotter keys (pliers). 

f. Hood Side Panel Removal. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, ^lu-in. 

(2) Procedure. 

SCREWDRIVER WRENCH, open-end, ^lo-in. 
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Remove four stove bolts (screwdriver and ^(>-in. open-end wrench) 
attaching front of hood panel to radiator brush guard. Remove two stove 
bolts (screwdriver and ^o-in. open-end wrench) at rear of panel attach- 
ing panel to cab. Remove bolt (screwdriver and Vui-in. open-end wrench) 
attaching bond strap to front of panel. Lift up rear of panel and out to 
remove. 

g. Hood Side Panel Installation (hg. 51). 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, %o-in. 
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Figure 51 — Installing Hood Side Panel 

(2) Procedure. 

SCREWDRIVER WRENCH, open-end, %o-in. 

Enter hood side panel by holding rear of panel up and outward and 
then place front of panel in position. Push panel in and down to get rear 
of panel in place. Replace bolts, front and rear (fig. 51). Make sure 
shakeproof washers are placed under the nut and head of each front bolt 
and between the panel and brush guard. Tighten nuts securely (screw- 
driver and T4(i-in. open-end wrench). Enter bolt in bond strap with 
shakeproof washer under head and nut of bolt and one between bond 
strap and panel and tighten (screwdriver and %o-in. open-end wrench). 
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Figure 52 — Left Fender Installed 


56. FENDERS (figs. 52, 53, and 54). 

a. Fender Description. The fenders are made of pressed steel and 
are supported by front, center, and rear brackets (fig. 52). 

b. Fender Side Pan61 Removal. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, %c-in. 

(2) Procedure. 

(a) Remove Fender to Panel Bolts. 

SCREWDRIVER WRENCH, open-end, %c-in. 

Remove the seven bolts, nuts, and three shakeproof washers from each 
bolt (screwdriver and %o-in. open-end wrench). 

(b) Remove Panel to Frame Bolts. 

SCREWDRIVER WRENCH, open-end, %c-in. 

Remove the four bolts, nuts, and three shakeproof washers from each 
bolt, fastening fender side panels to frame (screwdriver and %c-in. open- 
end wrench). Remove panels. 

c. Fender Side Panel Installation. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, %e-in. 
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(2) Procedure. 

(a) Assemble Panel to Frame. 

SCREWDRIVER WRENCH, open-end, %c-in. 

Hold panel so all panel drillings line up with drillings in frame. Enter 
bolts with bolt heads to the outside. Place shakeproof washer under head 
and threaded end of each bolt and between panel and frame. Replace 
nuts and tighten (screwdriver and ^io-in. open-end wrench). 
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Figure 53 — Left Rear Cab and Fender Bracket 


(b) Assemble Panel to Fender. 

SCREWDRIVER WRENCH, open-end, %o-in. 

Enter each bolt with bolt head towards the outside. Place shakeproof 
washers under head and threaded end and between panel and fender. 
Replace nuts and tighten (screwdriver and Vm-in. open-end wrench). 

d. Fender Removal. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, 

WRENCH, open-end, yio-in. ^^-in. (2) 

WRENCH, open-end, 

%i-in. (2) 
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(2) Procedure. 

(a) Remove Hood Side Panel (par. 55 f). 

SCREWDRIVER WRENCH, open-end, %e-in. 

(b) Remove Fender Side Panel (par. 56 b). 


SCREWDRIVER 

(c) Remove Horn (par. 88 d). 
WRENCH, open-end, 

%6-in. (2) 

(d) Remove Right Fender. 
SCREWDRIVER 
WRENCH, open-end, %6-in. 
WRENCH, open-end, 

%6-in. (2) 


WRENCH, open-end, %6-in. 

WRENCH, open-end, 
y4-in. (2) 

WRENCH, open-end, 
y4-in. (2) 


Remove the four fender-to-front-bracket bolts, nuts, and lock washers 
(two %6-in open-end wrenches and two %-in. open-end wrenches). Lay 
the headlamp on the brush guard. Remove the three center bracket bolts, 
nuts, and lock washers (screwdriver and Vm-in open-end wrench). Re- 
move the five bolts, nuts, and shakeproof lock washers fastening fender 
to cab bracket (screwdriver, %c-in. open-end wrench, and two %o-in. open- 
end wrenches). Remove the bolt, nut, and shakeproof lock washer hold- 
ing bonding strap to the cab (%e-in. open-end wrench and screwdriver). 
Remove the two bolts, nuts, and shakeproof lock washers holding vacuum 
check valve bracket to fender (screwdriver and %o-in. open-end wrench). 
Remove fender. 


(e) Remove Left Front Fender. 

SCREWDRIVER WRENCH, open-end, 

WRENCH, open-end, %6-in. %-in. (2) 

WRENCH, open-end, 

%6-in. (2) 

Remove the four bolts, nuts, and lock washers holding fender to the 
front fender bracket (two %6-in. open-end wrenches and two %-in. open- 
end wrenches). Lay the headlamp bracket on the brush guard. Remove 
the four bolts, nuts, and lock washers holding the battery box to the fender 
(two %6-in. open-end wrenches. Remove the two bolts, nuts, and lock 
washers holding the fender to the center fender bracket (screwdriver 
and %6-in. open-end wrench). Remove the five fender to cab bracket 
bolts, nuts, and shakeproof lock washers (screwdriver, %c-in. open-end 
wrench, and two %c-in. open-end wrenches). Remove the one bolt, nut, 
and shakeproof lock washers holding bonding strap to the cab (%c-in. 
open-end wrench and screwdriver). Remove the fender, 
e. Fender Installation (figs. 53-54). 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, 

WRENCH, open-end, % 0 -in. 3/4 -in. (2) 

WRENCH, open-end, 

%6-in. (2) 

r 
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(2) Procedure. 

(a) Install Left Front Fender ( fig. 53 ) . 

SCREWDRIVER WRENCH, open-end, 

WRENCH, open-end, ~Aa-in. %-in. (2) 

WRENCH, open-end, 

9ic-in. (2) 

Place the fender in position on the fender brackets. Connect the bond- 
ing strap and tighten with a bolt, nut, and shakeproof lock washers (screw- 
driver and VicAn. open-end wrench). Insert the five fender to cab bracket 
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Figure 54 — Installing Right Fender 


bolts and tighten them with the five nuts and shakeproof lock washers 
(screwdriver, 'Ac,-in. open-end wrench, and two %o-in. open-end wrenches) 
(fig. 53). Insert the two bolts into the center fender bracket and tighten 
them with the two nuts and lock washers (screwdriver and Via-in. open- 
end wrench. Insert the bolts into the headlamp bracket. Insert four bolts 
into the front fender bracket and tighten the bolts with the four nuts and 
lock washers (two %fi-in. open-end wrenches and two %-in. open-end 
wrenches). Place the battery box on the fender and tighten with the four 
bolts, nuts, and lock washers (two 9i«-in. open-end wrenches). 
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(b) Install Right Front Fender (fig. 54). 

SCREWDRIVER WRENCH, open-end, 

WRENCH, open-end, Vm-in. ^-in. (2) 

WRENCH, open-end, 

9l6-in. (2) 

Place the fender in position on the fender brackets (fig. 54). Insert 
the two bolts into the vacuum check valve bracket and tighten bracket 
to the fender with the two nuts and shakeproof lock washers (screw- 
driver and yic-in. open-end wrench). Attach and tighten the bonding 
strap to the cab with one bolt, nut, and two shakeproof lock washers 
(screwdriver and T4a-in. open-end wrench). Insert the five rear fender 
bracket bolts and tighten thoroughly with the five nuts and shakeproof 
lock washers (screwdriver, %e-in. open-end wrench, and two 9i(i-in. open- 
end wrenches). Insert the three bolts into the center fender bracket and 
tighten the three bolts with the three nuts and lock washers (screwdriver 
and %6-in. open-end wrench). Place the headlamp and bracket on the 
fender and insert the bolts and tighten the lamp bracket with the two 
nuts and lock washers (two %-in. open-end wrenches). Insert the two 
outer front fender bracket bolts and tighten with the nuts and lock washers 
(two %6-in. open-end wrenches). 

(c) Install Horn (par. 88 e). 

WRENCH, open-end, %6-in. WRENCH, open-end, 

WRENCH, open-end, Y 4 -in. ( 2 ) 

%6-in. (2) 

(d) Install Fender Side Panels (par. 56 c). Fender Side Panel In- 
stallation. 

SCREWDRIVER WRENCH, open-end, %6-in. 

(e) Install Hood Side Panel (par. 55 g). 

SCREWDRIVER WRENCH, open-end, %e-in. 

f. Brush Guard Removal (fig. 55). 

( 1 ) Equipment. 

PLIERS WRENCH, open-end, %-in. 

screwdriver wrench, open-end, %6-in. 

WRENCH, box, ^%6-in. WRENCH, open-end, %-in. 

(2) Procedure. 

(a) Remove Hood Side Panel Bolts ( Front ). 

SCREWDRIVER WRENCH, open-end, %6-in. 

Remove four stove bolts and shakeproof washers (screwdriver and 
%6-in. open-end wrench) from each side of hood side panels attached to 
brush guard ( fig. 51). 

(b ) Remove Blackout Marker Light Wires. 

SCREWDRIVER WRENCH, open-end, %-in. 

Remove nut (yg-in. open-end wrench) from junction block on each 
side panel and loosen wires. Loosen wire clips (screwdriver) and remove 
wires. 
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Figure 55 — Removing Brush Guard Mounting Bolts 

(c) Remove Bonding Straps 

SCREWDRIVER WRENCH, open-end, %6-in. 

Remove two stove bolts and washers (screwdriver and %6-in. open-end 
wrench) fastening bonding straps to brush guard. 

(d) Disconnect Brush Guard Stay Rods. 

WRENCH, open-end, 3/4-in. 

Remove the two nuts and lock washers (%-in. open-end wrench) from 
the brush guard stay rods that are attached to the top side of the bnish 
guard. 

(e) Remove Brush Guard Mounting Bolts and Springs (fig. 55). 

PLIERS WRENCH, open-end, Vs-in. 

WRENCH, box, ^%6-in. 

Remove- -eot t e f' k e ys (pliers) from bolts. Remove two nuts (%-in. 
open-end wrench and ^%e-in. box wrench) and remove bolts and tension 
springs (fig. 55). Remove the brush guard from the stay rods and lift 
from chassis. 

g. Brush Guard Installation. 

( 1 ) Equipment. 

PLIERS WRENCH, open-end, %6-in. 

SCREWDRIVER WRENCH, open-end, V 4 -in. 
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WRENCH, box, ‘^o-in. WRENCH, open-end, %-in. 

WRENCH, open-end, %-in. 

(2) Procedure. 

(a) Install Brush Guard. 

PLIERS WRENCH, open-end, Vs-\n. 

WRENCH, open-end, WRENCH, socket, »%o-in. 

Slide brush guard onto stay rods and place in front of radiator. Line up 
the mounting holes and enter the mounting bolts from the bottom. Place 
a tension spring on each bolt and turn on the two castellated nuts. Tighten 
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Figure 56— Running Board and Brackets 


nuts (%-in. open-end wrench), until the tension springs are depressed 
approximately Vi -in. Ehter cotter keys in each bolt (pliers). 

(bj Replace Bonding Straps. 

SCREWDRIVER WRENCH, open-end, Vio-in. 

Secure the two bonding straps to bottom of brush guard with two 
stove bolts and washers (screwdriver and Vie-in. open-end wrench). 

(c) Connect Blackout Marker Light Wires. 

SCREWDRIVER WRENCH, open-end, H-in. 

Connect each blackout light wire to junction block on hood side panel 
with nut and lock washer (%-in. open-end wrench). Anchor wires to 
hood side panels with wire clips (screwdriver). 
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57. RUNNING BOARDS. 

a. Running Board Description (figs. 56-57). The running boards 
are constructed of twelve-gage diamond plate steel and are held by three 
brackets. They are turned over at the edge to make them very rigid and 
are suspended independently at the rear of the fenders (fig. 56). 

b. Running Board Removal. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, Tie-in. 


RA PD 65839 

Figure 57 — Removing Running Board Bracket 

(2) Procedure. 

SCREWDRIVER WRENCH, open-end. Tie-in. 

Remove the nine flat head bolts (screwdriver and Tie-in. open-end 
wrench), fastening board to brackets. Lift board from brackets. 

c. Running Board Installation. 

( 1 ) Equipment. 

SCREWDRIVER, 10-in, WRENCH, open-end, Tie-in. 

heavy-duty 

(2) Procedure. 

SCREWDRIVER WRENCH, open-end. Tie-in. 
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Place running board on the three brackets with extension to rear of 
truck. Install the nine flat head bolts, lock washers, nuts, and tighten se- 
curely (%c-in. open-end wrench). 

d. Running Board Bracket Removal (hg. 56). 

( 1 ) Equipment. 

SCREWDRIVER, 10-in. WRENCH, open-end, 

WRENCH, open-end, '^/ic-in. >)i6-in. (2) 

(2) Procedure. 

Remove the three bolts, nuts, and lock washers holding the bracket to 
the running board (10-in. screwdriver and T^o-in. open-end wrench). 
Remove the four bolts, nuts, and lock washers (two ‘^Ki-in. open-end 
wrenches) holding the bracket to the frame (fig. 57). Remove the 
bracket. NOTE: There are three running board brackets and the removal 
of each is made the same as described above. 

e. Running Board Bracket Installation. 

( 1 ) Equipment. 

SCREWDRIVER, 10-in. WRENCH, open-end, 

WRENCH, open-end, '^/ic-in. %c-in. (2) 

(2) Procedure. 

Place the running board bracket on the frame and enter the four bolts, 
nuts, and lock washers; tighten with two /ici-in. open-end wrenches. 
Fasten the rvmning board bracket to the running board with the three 
bolts, nuts, and lock washers (screwdriver and ^c-in. open-end wrench). 
NOTE: There are three running board brackets attached to each running 
board. The installation of each of the brackets is made as described above. 
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58. BRAKE SYSTEM DESCRIPTION AM) TABl LATED DATA. 

a. Brake System Deseriplion. The service brakes on the front 
and rear wheels are actuated under a hydraulic system and are composed 
of wheel cylinders, master cylinder, brake pedal, hydrovac power cylin- 
der, and check valve. The parking brake is a manually operated unit and 
attached to the transfer case. It consists of a brake band, drum, control 
rods, and a lever located in the cab. 

b. Brake System Operation. The hydraulic brake system (fig. 58) 
comprises a master cylinder in which hydraulic pressure is originated and 
to which are connected fluid lines and hose which connect to the wheel 
cylinders. The master cylinder piston is connected through linkage to the 
brake pedal and force applied to the pedal is transmitted to the master 
cylinder piston and, in turn, fluid is forced to the hydrovac power cylin- 
der. From there the pressure is increased through vacuum and trans- 
ferred to each wheel cylinder. 

c. Hydrovac Power Cylinder Operation. 

( 1 ) In the released position, the pistons of the hydrovac unit are 
vacuum suspended with balanced pressure on both sides. They are held 
in the rear position by a spiral spring. 

(2) The first movement of the brake pedal moves the master cylin- 
der piston, causing fluid to flow into the slave cylinder where some of it 
is by-passed to the relay valve. 

(3) The fluid pressure in the relay valve shuts off the vacuum and 
admits air at atmospheric pressure to the rear side of the power cylinder 
pistons, causing them to move forward. The power cylinder pistons move 
the slave cylinder piston by means of the slave cylinder piston rod. As 
soon as the slave piston moves forward, no more fluid can flow from the 
master cylinder line to the wheel cylinder line. The pressure of the fluid 
from the master cylinder is instead directed against the rear end of the 
slave cylinder piston and bypassed to the relay valve. 
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(4) Forward motion of the slave cylinder piston produces a high 
pressure in the wheel brake lines and in the wheel cylinders which oper- 
ate the brakes. Total force acting to push the slave cylinder piston for- 
ward is that produced by the brake pedal pressure, plus the force exerted 
by the power cylinder piston rod on the slave cylinder piston rod. 


d. Brake Tabulated Data. 
(1) Service Brakes. 

Make 

Type 

Brake size (inches) : 

Front 

Rear 

No. of shoes per brake 

Type of anchor 

Wheel cylinder size (inches) : 

Front 

Rear 

Master cylinder size (inches) . 
Hydrovac power cylinder : 
Make 


Lockheed hydraulic 
• Internal expanding 

. ... 16 in. X 2 V 2 in. 
, .... 17 V 2 in. X 4 in. 

2 

Eccentric stud 

11/2 in. 

1% in. 

1^/4 in. 

Bendix 


(2) Parking Brake. 

Make FWD 

Size (inches) 10 in. x 3 in. 


59. BRAKE SYSTEM TROI BLE SHOOTING, 
a. Service Brake Trouble Sbooling. 

( 1 ) Brake Pedal Strikes Floorboard. 


Possible Couse 

(^aj Lining wear. 


Possible Remedy 

Readjust brake shoes (par. 60 e) 
or replace (par. 61). 

Adjust pedal linkage (par. 60 c). 
Bleed lines (par. 60 d). 

Refill master cylinder and bleed 
lines (par. 60 d). 

(2) Brakes Completely Inoperative. 

(a) Failure of linkage between Repair linkage (par. 60 e). 
pedal and master cylinder. 

(b) Broken line or hose. 


Cb) Improperly adjusted pedal. 
('cj Air in hydraulic lines. 

CdJ Insufficient hydraulic fluid. 


CcJ Failure of cylinder cups 
either master cylinder 
wheel cylinders. 

( 3 ) All Brakes Drag. 

(a) Insufficient shoe clearance. 
(bj Mineral oil in system. 

(c) Weak return springs. 

(d ) Improper pedal adjustment. 


Replace or repair broken section 
(par. 65). 

in Replace defective master cylinder 
or (par. 64) or defective wheel cylin- 
ders (par. 63). 

Readjust shoes (par. 60 e). 
Report to higher authority. 
Replace springs (par. 61). 

Adjust pedal linkage (par. 60 e). 
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Possible Cause Possible Remedy 

(4 ) One Brake Drags. 

(a) Insufficient shoe clearance. Readjust shoes (par. 60 e). 

(b) Weak or broken return spring. Replace springs (par. 61). 

(c) Loose wheel bearings. Adjust bearings (par. 157). 

(d) Brake shoes seized to anchor Lubricate anchor pin bearing, 
pin. 

(5) Truck Pulls TO One Side. 

(a) Grease soaked lining. Replace brake shoes (par. 61). 

Install new wheel bearing oil seals 
(par. 160). 

(b) Improperly adjusted shoes. Readjust shoes (par. 60 e ). 

(c) Brake backing plate loose on Tighten nuts holding backing plate 

axle. (par. 41). 

(d) Front spring U-bolts loose. Tighten nuts on U-bolts (par. 138). 

(e) Tires not properly inflated. Inflate to 65 lbs. 

(f) Different makes of lining. Install correct brake shoes. 

(6) Spongy Pedal. 

(a) Brakes not properly adjusted. Adjust shoes (par. 60 e). 

(b) Air in hydraulic lines. Bleed lines (par. 60 d). 

( 7 ) Excessive Pedal Pressure — Poor Stop. 

(a) Brake shoes improperly ad- Adjust shoes (par. 60 e). 
justed. 

(b) Brake pedal leverage wrong. Check linkage hook-up. 

(c) Grease soaked linings. Replace brake shoes (par. 61). 

Install new wheel bearing oil seals 
(par. 160). 

(d) Scored brake drums. Report to higher authority. 

(e) Inoperative hydrovac cylinder. Replace hydrovac cylinder (par. 

64). 

( 8 ) Light Pedal Pressure — Severe Brakes. 

(a) Brake shoes not properly ad- Adjust shoes (par. 60 e) 
justed. 

(b) Loose brake backing plate. Tighten backing plate to axle (par. 

41). 

(c) Defective oil seals. Clean or replace brake shoes (par. 

60 e). Install new wheel oil seals 
(par. 160). 

(9) Inoperative Hydrovac Unit. 

(a) Biuken or loose vacuum line Tighten line connections or replace 
between intake manifold and broken hoses (par. 60-64). 
hydrovac unit. 
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Possible Cause Possible Remedy 

(b) Defective check valve between Replace check valve (par. 64 d). 
intake manifold and vacuum 

reserve tank. 

(c) Air in hydrovac unit. Bleed unit (par. 60 d). 

b. Parking Brake Trouble Sbooting. 

( 1 ) Brake Does Not Hold. 

(a) Improper adjustment. Correct adjustment (par. 60 f). 

(b) Oil soaked lining. Clean lining or replace brake band 

assembly (par. 66); faulty oil seal, 
report to higher authority. 

(c) Broken linkage between hand Repair or replace linkage (par. 
brake lever and brake band. 66 e). 

(d) Brake lining worn. Replace brake band assembly (par. 

66 ). 

(2 ) Hand Brake Lever Will Not Stay in Applied Position. 

(a) Brake segment worn or Replace lever (par. 66 e and f). 
broken. 

(b) Segment pawl worn or broken. Replace lever (par. 66 e and f ). 

(c) Linkage between grip latch Replace linkage (par. 66 e and f). 
lever and pawl broken or out 

of adjustment. 

(d) Spring under grip latch lever Replace lever (par. 66 e and f). 
lost or broken. 

(3 ) Hand Brake Hard to Apply. 

(a) Linkage rusted or seized. Oil linkage. 

60. BRAKE SYSTEM MAINTENANCE AND ADJUSTMENTS, 
a. Hydraulic Brake Maintenance. 

(1) Check and replenish master cylinder fluid level at monthly in- 
spection periods. Make sure that all dirt is removed from around filler 
plug to prevent entrance to cylinder reservoir. Level should be V 2 inch 
from reservoir top or cover. Fill with genuine hydraulic fluid. Check 
pedal to make certain it has free play or lash before pressure stroke starts. 
Check pedal for binding on pedal shift — lubricate if necessary. A mixture 
of engine oil and graphite is usually satisfactory for pedal mounting and 
clevis pins. Be sure pedal returns sharply to “OFF” position; if not, re- 
place pedal return spring (par. 154 b (2)). Check front and rear wheel 
bearing adjustment; brakes cannot be adjusted properly when bearings 
are loose — shoes will not remain centralized in the drum. Always pull at 
least one wheel for inspection for average condition of linings and drums. 
Dust shields must be tight to provide rigid support for the brakes. Loose 
or sprung dust shields will be evident by drum not being equally spaced 
to backing plate at all points around the drum, assuming axle shaft is not 
sprung and wheel bearings are properly adjusted. 
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Figure 59 — Removing Power Cylinder Air Cleaner Cover 

(2) Inspect condition of front and rear oil seals. Also, check wheel 
bearing lubricant, as an excessive amount will cause seepage through 
grease retainers and make it necessary to replace lining. Inspect grease 
level in differential case for proper level. 

b. Hydrovac Power Cylinder Maintenance (fig. 59). The outside 
of the hydrovac imit should be cleaned thoroughly and lubricated every 
6000 miles of operation. If the vehicle operates less than 6000 miles, the 
lubrication should be done monthly. All hose connection clamps should 
be tightened and all pipe fittings and hydraulic connections checked for 
looseness. The air cleaner should be removed, disassembled, and cleaned 
at least once a month. If the truck is operating under dirty conditions, the 
air cleaner should be cleaned more frequently. Remove the cover screw 
(fig. 59) and remove the element and wash thoroughly in SOLVENT, 
dry-cleaning. Allow to dry, then dip the element in light engine oil and. 
let it drain. Clean all dirt from the inside of the air cleaner housing and 
reassemble. Refer to Lubrication Guide (sec. VI). 

c. Brake Pedal Tests. 

(1) The following are a few practical tests which can be made by 
any mechanic. The experience of going through these will eventually 
enable the mechanic to diagnose quite a few of the ordinary service prob- 
lems on the hydraulic brake system. 
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(a) Get in driver’s seat and push on brake pedal to determine if 
brake will apply; if there is at least a 2-inch “reserve” before pedal strikes 
floorboards; if pedal goes to floorboards try “pumping” to see if it will 
“build up”; if pressure can be built up, hold down hard to see if pressure 
will leak off; after holding V 2 minute, reduce pressure on foot without 
releasing pedal and then press fairly lightly to see if pedal “leaks down” 
under light pressure — this test will reveal a master cylinder cup which is 
thin and permitting pressure to leak off or bypass within the master cylin- 
der and without showing signs of leaking on the outside of the master 
cylinder. 

(b) If pedal goes to floorboard and cannot be built up by pumping 
(pushing down several times in rapid succession) — then determine 
whether master cylinder is full of fluid. 

(c) If fluid level is low in master cylinder, refill with hydraulic fluid 
and again make the foregoing pedal tests. 

(d) If the fluid is OK in the master cylinder and the pedal can be 
“pumped up” — proceed with “Minor Brake Adjustment” (par. 60 e). 

(e) If master cylinder fluid level is found low or master cylinder re- 
serve tank is empty, refill and then before making pedal tests inspect mas- 
ter cylinder for any external signs of leakage. Where accessible, feel the 
master cylinder boot to determine if wet with brake fluid; squeeze boot 
with fingers; if fluid is expelled around or through boot, it is an indication 
that the master cylinder is leaking and should be removed, inspected, or 
replaced (par. 63). 

(f) If no evidence of leaks is apparent at the master cylinder, inspect 
all fluid lines along the frame, all hose and hose connections, and bottom 
edges of all brake flanges and the inner side wall of tires for signs of brake 
fluid leakage. If no external signs of leaks are found, but pedal still leaks 
off under pressure, pull all four wheels and inspect the wheel cylinders. 

(g) If no external fluid losses are found but pedal “eases down” under 
constant but light foot pressure, it is a fairly good indication that pressure 
is “bypassing” within the master cylinder, in which case remove and re- 
place. 

(h) If pedal has a “springy” feel — this is usually evidence that the 
brake shoes are improperly set or hav^e been relined with incorrect thick- 
ness of lining. Improper brake shoe setting would indicate need of a 
major brake adjustment. Before making a decision on this type of con- 
dition, it is well to road test the vehicle to determine if you have a “hard” 
pedal and a “poor” stop. After road test, it will be best to pull wheels, 
check lining thickness, contact, drum condition, fit of shoes to drum and 
anchor adjustment to determine exact cause of difficulty, 

(i) If pedal has a “spongy” feel, it is usually evidence of air in the 
hydraulic system which condition can be eliminated by “bleeding.” 

(j) If pedal “jams” or binds, check for mechanical interference; also, 
check to see if piston stopwire in master cylinder is broken; also, check 
master cylinder mountings and linkage and if a booster is used, check 
mechanical linkage between master cylinder and booster. 
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d. Bleeding the Hydraulic System. 

( 1 ) Equipment. 

HOSE, bleeder WRENCH, adjustable, 12-in. 

JAR, glass WRENCH, open-end, V 2 -in. 

MEASURE, 1-qt (2) 

(2) Reasons for Bleeding. 

(a) Since the proper operation of the hydraulic brake system requires 
a “solid column” of fluid (without air bubbles) at all points in the pres- 
sure system, it becomes necessary under certain conditions to “bleed” 
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Figure 60 — Bleeding Front Wheel Cylinder 


fluid from the system in order to expel air bubbles which have become 
mixed with the fluid. The system must be absolutely free from air at all 
times. 


(b) When a wheel cylinder, master cylinder, power cylinder, hose, 
pipe line, or any part of the system has been broken or disconnected, al- 
lowing air to enter. 


(c) When air has been drawn into some part of the system through 
neglect or misadjustment, such as air drawn into master cylinder around 
a worn master cylinder secondary cup; air drawn into cylinders by misad- 
justment; improper fluid level in master cylinder. 
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(d) When brakes have been adjusted too tight or parking brake has 
been left on, causing overheating and boiling or gassing of the brake field. 

(e) When it becomes necessary to replace fluid. 

(3) Procedure. 

(a) Fill Master Cylinder. 

MEASURE, 1-qt WRENCH, adjustable, 12-in. 

Carefully clean all dirt from around the master cylinder filler plug. 
Remove filler plug (12-in. adjustable wrench). Fill master cylinder to 
within V 2 inch from filler plug hole with hydraulic brake fluid. NOTE: 
Before bleeding the wheel cylinder lines, it is first necessary to bleed the 
hydrovac power cylinder. 

(b) Bleeding the Hydrovac Power Cylinder. 

HOSE, bleeder WRENCH, open-end, 1 / 2 -in. 

JAR, glass 

Disconnect the vacuum line at the vacuum inlet port. The imit is bled 
at the three bleeder screws and they should be bled in order 1, 2, and 3, 
starting at the bleeder nearest to cylinder. Bleeding is accomplished by 
removing in the order named the small cap screw (Vi -in. open-end 
wrench) and inserting the standard (bleeder hose). The end of the tube 
should hang in a glass jar with a small amount of brake fluid. The end 
of the tube should be below the surface of the liquid. Unscrew the bleeder 
connection nut about three-fourths of a turn and depress the brake pedal 
slowly by hand and then allow the pedal to return very slowly to its 
“OFF” position. Continue this pumping until no more air is expelled at 
the end of the bleeder tube. Repeat this operation at each bleeder con- 
nection. Master cylinder supply tank should be kept filled with the proper 
amount of fluid to prevent any air from entering in the system at the 
master cylinder. 

(c) Bleeding the Wheel Cylinders. 

JAR, glass WRENCH, open-end, Vi -in. 

( 2 ) 

Remove cap screw from bleeder connection (two Vi -in. open-end 
wrenches). Thread bleeder drain hose into this opening (fig. 60). Allow 
bleeder hose to hang in a clean glass jar. Care must also be taken not to 
drain the master cylinder reservoir during this operation, otherwise, air 
will enter and make “rebleeding” necessary. Reservoir must be full during 
the bleeding operation. Loosen bleeder screw one full turn and depress 
the brake pedal slowly; then, allow pedal to return to the “OFF” position. 
Repeat this operation approximately ten times, which provides a pump- 
ing action to force fluid through the line and expels all air. This operation 
must be repeated at all four wheels to bleed the entire system. Watch 
flow from bleeder hose, keeping hose submerged in the fluid in container. 
When air bubbles cease to appear, or when the steam is a clear solid mass, 
close bleeder connection. Remove the bleeder hose and replace the cap 
screw (V 2 -in. open-end wrench). Fluid withdrawn during the “bleeding” 
operation should not be used again. 
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FlgufB 61 — Rear Broke Shoe Minor Adjustment 


WRENCH, open-end, ^Mo-in. 
WRENCH, open-end, 3/4-in. 
WRENCH, open-end, %-in. 
WRENCH, open-end, iWe-in. 
WRENCH, open-end, IVi-in. 


e. Service Brake Adjustment (figs. 61, 62, 63) 

(1) Equipment. 

GAGE, feeler, 0.005-in. 

GAGE, feeler, 0.010-in. 

JACK, hydraulic 

PLIERS 

WRENCH, open-end, Vi-in. 

WRENCH, open-end, %e-in. 

( 2 ) Service Brake Adjustments. 

General. The brakes have provisions for minor and major adjustments. 
Minor adjustment compensates for liner wear. Major adjustment be- 
comes necessary when a minor adjustment will not provide a satisfactory 
brake or when brakes have been dismantled, shoes relined, or replaced. 
A satisfactory adjustment cannot be obtained when linings are worn to 
rivet heads, brake drums are scored, eccentric or bell mouth. Always 
make sure hand lever is in the fully released position before attempting 
either minor or major adjustments. 

(3) Procedure. 

(a) Service Brake Minor Adjustment (figs. 61 and 62). 

GAGE, feeler, 0.010-in. WRENCH, open-end, 

JACK, hydraulic WRENCH, open-end. 


iHc-in. 

ys-in. 
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Place a hydraulic jack under the axle housing in a safe manner and 
raise until the wheel rotates freely. Insert a 0.010-in. feeler gage in the 
upper slot in the dust shield of the rear brake (fig. 61), and in the open- 
ing at the outside of the front wheel (fig. 62), adjust lining clearance by 
rotating the cam adjustment, front wheel ('Vm-in. open-end wrench), rear 
wheel (^s-in. open-end wrench), toward rim of wheel with wrench point- 
ing upward (fig. 61). This brings the shoes into closer contact with the 
brake drum as noted by resistance when turning the wheel by hand. Next 
back off the adjustment until wheel rotates freely. Make this adjustment 
at each shoe in each wheel. The brakes have a friction spring on this ad- 
justment which keeps the adjusting cam locked in any position. Check 



RA PD 65844 

Figure 62— Checking Front Brake Shoe Clearance 


pedal reserve. On the average installation this should be approximately 
half of the total pedal travel. If this amount cannot be obtained, the ad- 
justment should be rechecked. If pedal is found spongy or not solid, this 
is an indication of air in the system and the brakes should be bled. Tap 
brake drums with wrench; if they ring clear, the wheels are free. If, how- 
ever, a dead sound is noted, check for drag caused by worn or improperly 
adjusted wheel bearings, loose wheels, or eccentric drums. When adjust- 
ment is completed remove hydraulic jack from under vehicle. 


Digitized by 


144 

Google 


Original from 

UNIVERSITY OF CALIFORNIA 


TM 9-815 

60 


Digitized by 


BRAKES 



RA PD 6584S 


figure 63 — Rear Brake Shoe Mo/or Ad/ustment 


(b) Service Brake Major Adjustment (fig. 63). 

GAGE, feeler, 0.005-in. WRENCH, open-end, ^Me-in. 

GAGE, feeler, 0.010-in. WRENCH, open-end, %-in. 

JACK, hydraulic WRENCH, open-end, iMe-in. 

WRENCH, open-end, »/ 2 -in. WRENCH, open-end, 1 1 / 4 -in. 

WRENCH, open-end, Me-in. WRENCH, open-end, iMe-in. 

When brake shoes are relined or in cases where a minor adjustment 
will not re-establish the proper pedal reserve, it is necessary to adjust the 
eccentric anchor pins to correct the relation of the brake shoe arc to the 
contour of the dnim. Place a hydraulic jack under the axle housing in a 
safe manner and raise until the wheel rotates freely. Loosen the anchor 
pin lock nut on inside of dust shield (front wheel — iMc-in. op>en-end 
wrench, rear wheel — 1 V4-in. open-end wrench). Enter feeler gage in slots 
of dust shield in rear wheel or inspection hole of front wheel. Adjust the 
anchor pin with (front wheel) Vi -in. open-end wrench, and (rear wheel) 
%c-in. open-end wrench, until brake shoe clearance at the bottom is 0.005- 
inch and 0.010 inch at the top (fig. 63). Clearances are measured with 
feeler gage located IVi inches from ends of lining. Adjust anchor pin and 
adjusting cam until feeler gages are snug between lining and drum. 
Tighten the anchor pin lock nut (front wheel — iWo-in. open-end wrench. 
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and rear wheel — IV^-in. open-end wrench). Repeat this operation on 
each shoe in each wheel. 

(c) Service Brake Linkage Adjustment. 

PLIERS WRENCH, open-end, VA-in. 

Remove the cotter key (pliers) from the brake rod (brake pedal to 
master cylinder) on the bell crank. Remove the yoke pin. Slide the pis- 
ton in the master cylinder to the extreme released position. Loosen the 
lock nut on the brake rod yoke (%-in. open-end wrench). Be sure brake 
pedal is in the released position. Adjvist length of brake rod, so that pedal 
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Figure 64 — Adjusting Parking Brake Band 

pad will have V 2 inch free travel before pressure stroke starts. Lock the 
brake rod yoke with the lock nut ( %-in. open-end wrench). Lock the yoke 
pin with a cotter key (pliers). 

f. Parking Brake Adjustment (fig. 64). 

(1) Equipment. 

PLIERS WRENCH, open-end, Vs-in. 

SCREWDRIVER, 4-in. 

(2) Procedure. 

(a) Adjust Brake Anchor. 

PLIERS SCREWDRIVER, 4-in. 


Digitized by 


Google 


Original from 

UNIVERSITY OF CALIFORNIA 


146 


BRAKES 


TM 9-815 

60-61 



RETURN 

SPRING 


GUIDE PIN 
"C" WASHERS 


ANCHOR PIN 
”C" WASHERS 


FRONT WHEEL 
CYLINDER 


BRAKE 

SHOE 


RA PD65M7 


figure 65 — front Brake Assembly 


Remove adjusting screw lock wire (pliers). Turn adjusting screw in 
(screwdriver) to bring band to Vie inch from drum. Re-lock adjusting 
screw securely with new wire (pliers). 

(b) Adjust Lower Brake Band. 

SCREWDRIVER, 4-in. WRENCH, open-end, %6-in. 

Remove lock nut (%6-in. open-end wrench). Turn adjusting screw in 
(4-in. screwdriver and %6-in. open-end wrench) xmtil band clearance at 
bottom is %e inch. Replace lock nut (Tio-in. open-end wrench). 

(c) Adjust Brake Adjusting Bolt. 

PLIERS WRENCH, open-end, %-in. 

Remove cotter key (pliers) from end of bolt. Release lock nut (^s-in. 
open-end wrench) (fig. 64). Tighten adjusting nut (^g-in. open-end 
wrench), so that brake band clearance on drum is Me inch. Tighten lock 
nut (%-in. open-end wrench). Replace cotter key in bolt (pliers). 


61. HYDRAULIC BRAKE SHOE ASSEMBLY. 


a. Brake Shoe Description. Wheel brake units are located within 
the drum and supported by dust shields. Each shoe is lined with molded 
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Figure 66 Removing Brake Return Spring 

brake lining, and is supported at the lower end by eccentric anchor pins 
and connected at the top to the actuating wheel cylinder (fig. 65). 


b. Front Brake Shoe Removal. 


( 1 ) Equipment. 

PLIERS, V 4 -in. 

PLIERS, brake (41-P-1509) 
PLIERS, snap ring, 
(41-P-1572) 

WRENCH, open-end, %6-in. 

(2) Procedure. 


WRENCH, open-end, %-in. 
WRENCH, skein nut, 
(68869) 

WRENCH, socket, s/g-in. 
WRENCH, wheel nut, 
(standard) 


Ca) Remove Front Wheel (par. 158). 
WRENCH, wheel nut 


(b) Remove Front Hub Assembly (par. 160). 

WRENCH, open-end, %«-in. WRENCH, skein nut, 

WRENCH, open-end, Vs-in. (68869) 

WRENCH, socket, %-in. 

(c) Remove Brake Shoe Return Spring. 

PLIERS, brake 
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figure 67 — Removing Anchor Pin “C" Washer 

Remove the return spring (brake pliers) from the top or toe of the 
brake shoes (fig. 66). 

Cd) Remove Guide Pin “C” Washers. 

PLIERS, snap ring 

Spread the four guide pin “C” washers and remove them from guide 
pin. Remove four guide pin flat washers (snap ring pliers). 

(e) Remove Anchor Pin "C” Washers and Straps. 

PLIERS, snap ring, (41-P-1572) 

Spread the two anchor pin “C” washers and remove “C” washers (snap 
ring pliers). Remove anchor pin strap. Lift brake shoes from anchor pin 
(fig. 67). 

c. Front Brake Shoe Installation (fig. 68). 

(1) Equipment. 

GAGE, feeler, 0.005-in. 

GAGE, feeler, 0.010-in. 

HAMMER, 2-lb 
PLIERS 
PLIERS, brake 
PUNCH, V 4 -in. 

WRENCH, box, iMe-in. 

Digitized by Google 


WRENCH, open-end, ^e-in. 
WRENCH, open-end, 1 / 2 -in. 
WRENCH, open-end, %6-in. 
WRENCH, open-end, %-in. 
WRENCH, open-end, ^Me-in. 
WRENCH, skein nut 
WRENCH, socket, %-in. 
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figure 68 — Installing Front Brake Shoe 

(2) Procedure. 

(a) Install Brake Shoes and Anchor Pin "C” Washers. 

HAMMER PLIERS 

Place brake shoes on anchor and guide pins (fig. 68). Forward shoe 
with long lining toward front and shoe with short lining toward the rear. 
Place anchor pin strap on anchor pin (hammer). Slip anchor pin “C 
washers in slot on anchor pin. Lock anchor pin "C” washers by squeezing 
the ends together (pliers). 

i 

' (b) Install Guide Pin “C” Washers. 

PLIERS 

Place guide pin flat washers on guide pin. Slide guide pin “C” washers 
in slot on guide pin. Lock guide pin “C” washers by squeezing the ends 
together (pliers). 

(c) Install Brake Shoe Return Spring. 

^ PLIERS, brake 

Connect brake shoe return spring on upper or toe end of brake shoes 
(brake pliers). 
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(d) Install Wheel Hub Assembly (par. 160). 

HAMMER WRENCH, open-end, Vg-in. 

PUNCH WRENCH, skein nut 

WRENCH, open-end, %c-in. WRENCH, socket, Vs-in. 

(e) Install Front Wheels (par. 158). 

WRENCH, wheel nut 

(I) Adjust Front Brake Shoes (par. 60 e (3) ). 

GAGE, feeler, 0.005-in. WRENCH, open-end, ”/ir.-in. 

GAGE, feeler, 0.010-in. WRENCH, open-end, IVi.. 

WRENCH, open-end, V 2 -in. 

d. Rear Brake Shoe Removal. 

( 1 ) Equipment. 

PLIERS, brake WRENCH, skein nut 

PLIERS, snap ring WRENCH, socket, Vs-in. 

WRENCH, open-end, %6-in. WRENCH, wheel nut 

WRENCH, open-end, %-in. (standard) 

(2) Procedure. 

(a) Remove Rear Wheels (par. 159) 

WRENCH, wheel nut 

(b) Remove Rear Axle Shaft (par. 48). 

EXTENSION, 5-in. WRENCH, open-end, %«-in. 

HANDLE, flex, 18-in. WRENCH, socket, »>i(i-in. 

( c) Remove Rear Wheel Hub Assembly (par. 160) 

WRENCH, skein nut. No. 68869 

(d) Remove Brake Shoe Spring 
PLIERS, brake 

Remove the return spring from the brake shoes (brake pliers). 

(e) Remove Guide Pin “C” Washers 
PLIERS, lock ring 

Spread the guide pin “C” washers and remove them from the guide 
pin (lock ring pliers). Remove guide pin flat washers. 

(f) Remove Anchor Pin “C” Washers and Strap 
PLIERS, lock ring 

Spread the anchor pin “C” washers and remove “C” washers (lock 
ring pliers). Remove anchor pin strap. Lift brake shoes from anchor pin. 

e. Rear Brake Shoe Installation. 

( 1 ) Equipment. 

GAGE, feeler, 0.005-in. 

GAGE, feeler, 0.010-in. 

HAMMER 
PLIERS 
PLIERS, brake 
PLIERS, lock ring 
PUNCH 
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WRENCH, open-end, %o-in. 
WRENCH, open-end, %-in. 
WRENCH, open-end, Vs-in. 
WRENCH, open-end, IVi-in. 
WRENCH, skein nut 
WRENCH, socket, Vs-in. 
WRENCH, wheel nut 
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(2) Procedure 

(a) Install Brake Shoes 

HAMMER PLIERS 

Place brake shoes on anchor pin and guide pins of dust shield. For- 
ward shoe has long lining and rear has short lining. Place anchor pin strap 
on anchor pin (hammer). Slip anchor pin “C” washers into slot on anchor 
pin. Lock anchor pin “C” washers by squeezing the ends together (pliers). 

(b) Install Guide Pin “C” Washers. 

PLIERS 

Place guide pin flat washers on guide pins. Slide guide pin “C” washers 
in slot on guide pin. Lock guide pin “C” washers by squeezing the ends 
together (pliers). 

(c) Install Rear Brake Shoe Return Spring 
PLIERS, brake 

Install brake shoe return spring (brake pliers) by connecting the 
spring to each shoe at the top or toe. 

(d) Install Rear Wheel Hub Assembly (par. 161). 

HAMMER WRENCH, skein nut 

PUNCH 

(e) Install Rear Axle Shaft (par. 49) 

EXTENSION, 5-in. WRENCH, open-end, ‘Kc-in. 

HANDLE, flex, 18-in. WRENCH, socket, 

(f) Install Rear Wheels (par. 159) 

WRENCH, wheel nut 

(g) Adjust Rear Brake Shoes (par. 60 e (3) (b)). 

GAGE, feeler, 0.005-in. WRENCH, open-end, V^-rn. 

GAGE, feeler, 0.010-in. WRENCH, open-end, lV 4 -in. 

WRENCH, open-end, %6-in. 


f. Front Brake Drum Removal (fig. 69). 


( 1 ) Equipment. 

EXTENSION, 6-in. 
HAMMER, 1-lb 
HANDLE, flex 
HANDLE, speed 
JACK, hydraulic 
PUNCH, taper 


WRENCH, Budd wheel nut 
(Standard) 

WRENCH, open-end %6-in. 
WRENCH, skein nut 
WRENCH, socket, s/s-in. 
WRENCH, socket, 1%6-in. 


(2) Procedure. 

(a) Remove Front Wheel (par. 156) 

JACK, hydraulic WRENCH, socket, Vs-in. 

WRENCH, skein nut WRENCH, wheel nut 

(Standard) 

(b) Remove Front Wheel Hub (par. 160) 

HAMMER, 1-lb WRENCH, open-end, %6-in. 

HANDLE, speed WRENCH, skein nut 

PUNCH, taper WRENCH, socket, Vs-in. 
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figure 69— Removing Brake Drum Jaw Nut 


(c) Remove Brake Drum from Hub 

EXTENSION, 6-in. WRENCH, socket, 

HANDLE, flex 

Remove the ten jam nuts (Pie-in. socket wrench, 6-in. extension, and 
flex handle) fastening drum to hub and then lift drum from hub studs 
(fig. 69). 


g. Front Brake Drum Installation. 


( 1 ) Equipment. 
HAMMER, 1-lb 
HANDLE, speed 
JACK, hydraulic 
PUNCH, taper 


WRENCH, Budd wheel 
(standard) 

WRENCH, open-end, %e-in. 
WRENCH, socket, Vs-in. 
WRENCH, socket, iMe-in. 


(2) Procedure. 

(a) Install Brake Drum on Front Wheel Hub 

EXTENSION, 6-in. WRENCH, socket, l%e-in. 

HANDLE, flex 


Place brake drum on the ten studs in wheel hub. Turn on ten jam 
nuts and tighten securely ( Pie-in. socket, 6-in. extension, and flex handle). 
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(b) Install Front Wheel Hub (par. 160) 

HAMMER, 1-lb WRENCH, open-end, %e-in. 

HANDLE, speed WRENCH, socket, Va-in. 

PUNCH, taper 

(c) Install Front Wheel (par, 158) 

JACK, hydraulic WRENCH, wheel nut 

h. Rear Brake Drum Removal (hg. 69). 

( 1 ) Equipment. 

EXTENSION, 5-in. WRENCH, socket, i%e-in. 

HANDLE, flex, 18-in. WRENCH, socket, IMc-in. 

WRENCH, open-end, %6-in. WRENCH, wheel nut 

WRENCH, skein nut (standard) 

(2) Procedure. 

(a) Remove Rear Wheel (par. 159) 

WRENCH, wheel nut 

(b) Remove Rear Axle Shaft (par. 48 ) 

EXTENSION, 5-in. WRENCH, open-end, %e-in. 

HANDLE, flex, 18-in. WRENCH, socket, ^%6-in. 

(c) Remove Rear Wheel Hub Assembly (par. 161 ) 

WRENCH, skein nut. 

(d) Remove Rear Brake Drum 

EXTENSION, 5-in. WRENCH, socket, iVie-in. 

HANDLE, flex, 18-in. 

Remove the ten jam nuts holding the brake drum to the wheel hub 
(5-in. extension, 18-in. flex handle, and iVio-in. socket wrench). Remove 
the brake drum from the wheel hub (fig. 69). 

i. Rear Brake Drum Installation. 

( 1 ) Equipment. 

EXTENSION, 5-in. WRENCH, socket, i%6-in. 

HANDLE, flex, 18-in. WRENCH, socket, iWe-in. 

WRENCH, open-end, %6-in. WRENCH, wheel nut 

WRENCH, skein nut (standard) 

(2) Procedure. 

(a) Install Rear Brake Drum 

EXTENSION, 5-in. WRENCH, socket, 1%6-in. 

HANDLE, flex, 18-in. 

Place the brake drum on the wheel hub. Tighten the brake drum to 
the wheel hub with the ten jam nuts (5-in. extension, 18-in. flex handle, 
and 1 Mo-in. socket wrench). 

(b) Install Rear Wheel Hub Assembly (par. 161). 

HAMMER WRENCH, skein nut 

PUNCH 
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(c) Install Rear Axle Shaft (par. 49). 

EXTENSION, 5-in. WRENCH, open-end, Me-in. 

HANDLE, flex, 18-in. WRENCH, socket, ‘^e-in. 

(d) Install Rear Wheels (par. 159). 

WRENCH, wheel nut 


62. HYDRAULIC BRAKE WHEEL CYLINDER. 

a. Hydraulic Brake Wheel Cylinder Description. The wheel 
cylinder contains two pistons, their purpose being to transmit the pressure 
evenly to each of the two brake shoes. The cylinder has two boots to 
protect the internals from foreign matter, two pistons which are connected 
to the brake shoes, two cups which seal the cylinder, one spring, one inlet 
fitting which is the means of connecting the cylinder to the system, and 
one bleeder screw to expel air from the system. 


b. Front Wheel Cylinder Removal. 


( 1 ) Equipment. 

HANDLE, speed 
PLIERS 
PLIERS, brake 
WRENCH, adjustable, 12-in. 
WRENCH, open-end, Tie-in. 

(2) Procedure. 


WRENCH, open-end, Vz-in. 
WRENCH, open-end, %e-in. 
WRENCH, open-end, %-in. 
WRENCH, skein-nut 
WRENCH, socket, Vs -in. 


(a) Remove Front Wheel Hub Assembly (par. 160). 


HANDLE, speed WRENCH, skein nut 

WRENCH, open-end, %6-in. WRENCH, socket, Vs-in. 


(b) Disconnect Brake Hose (fig. 70). 

WRENCH, open-end. Tic-in. WRENCH, open-end, %-in. 

WRENCH, open-end, %e-in. 

Loosen tube nut on end of brake hose at axle housing bracket (Tie-in. 
open-end wrench) (fig. 70). Remove brake hose clip (pliers). Withdraw 
hose from bracket. Remove brake hose from wheel cylinder ( %-in. open- 
end wrench). 

(c) Remove Brake Shoe Spring (fig. 66). 

PLIERS, brake 


Disconnect brake shoe return spring (brake pliers) (fig. 66). Spread 
the top or toe ends of the brake shoes. 

(d) Remove Front Brake Cylinder. 

WRENCH, open-end. Tie-in. 

Remove the two cap screws and lock washers attaching front brake 
cylinder to dust shield (Tie-in. open-end wrench) (fig. 71). Remove brake 
cylinder. 
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Figure 70 — Disconnecting Flexible Brake Hose 


c. Front Wheel Cylinder Installation (figs. 65 and 72). 
( 1 ) Equipment. 


WRENCH, open-end, Tie-in. 
WRENCH, open-end, %e-in. 
WRENCH, open-end, Vs-in. 
WRENCH, skein nut 
WRENCH, socket, %-in. 


HANDLE, speed 
HOSE, bleeder 
JAR, glass 
MEASURE, 1-qt 
PLIERS 
PLIERS, brake 

(2) Procedure. 

(a) Replace Front Brake Cylinder (fig. 72 ). 

WRENCH, open-end. Tie-in. 

Insert front brake cylinder in dust shield (fig. 72). Tighten securely 
with the two cap screws and lock washers (Tie-in. open-end wrench). 

(b) Replace Brake Shoe Return Spring. 

PLIERS, brake 

Fasten brake shoe return spring to brake shoes (brake pliers). 

(c) Connect Brake Hose 

WRENCH, open-end. Tie-in. WRENCH, open-end, %-in. 

WRENCH, open-end, %e-in. 
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Figure 71 — Diseonneeting Wheel Cylinder 


Connect brake hose to brake cylinder (%-in. open-end wrench). Insert 
hose in bracket on axle housing. Insert brake hose clip (pliers). Tighten 
tube nut on end of brake hose at axle housing bracket (%e-in. open-end 
wrench). 


(d) Replace Front Wheel Hub Assembly (par. 160). 


HANDLE, speed 
WRENCH, open-end, %e-in. 

(e) Bleed Brake Lines (par. 60 d). 

HOSE, bleeder 
JAR, glass 
MEASURE, 1-qt 


WRENCH, open-end, s/g-in. 
WRENCH, skein nut 

WRENCH, adjustable, 12-in. 
WRENCH, open-end, V 2 -m. 


d. Rear Wheel Cylinder Removal. 


( 1 ) Equipment. 

EXTENSION, 6-in. 
HANDLE, ratchet 
JACK, hydraulic 
PLIERS, brake 
WRENCH, open-end, %e-in. 


WRENCH, open-end, 94o-in. 
WRENCH, open-end, %-in. 
WRENCH, skein nut 
WRENCH, socket, ^^e-in. 
WRENCH, wheel nut 
(standard) 
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figure 72 — Installing Wheel Cylinder 


(2) PROCEDXniE. 

(a) Remove Rear Wheel (par. 159). 

JACK, hydraulic WRENCH, wheel nut 

(standard) 


(b) Remove Rear Axle Shaft (par. 48). 

EXTENSION, 6-in. WRENCH, open-end, %»-in. 

HANDLE, ratchet WRENCH, socket, i%6-in. 

(c) Remove Rear Axle Hub (par. 161). 

WRENCH, skein nut 


(d) Remove Rear Wheel Cylinder. 

PLIERS, brake WRENCH, open-end, %6-in. 

WRENCH, open-end, %e-in. WRENCH, open-end, %-in. 


Remove the hydraulic line from the wheel cylinder (%e-in. open-end 
wrench). Remove the brake shoe retium spring (brake pliers) from the 
brake shoes (fig. 66). Remove the fitting on the wheel cylinder (^-in. 
open-end wrench). Remove the two %-in. cap screws and lock washers 
holding the wheel cylinder to the dust shield (%e-in. open-end wrench). 
Remove the wheel cylinder assembly. 
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e. Rear Wheel Cylinder Installation. 

( 1 ) Equipment. 

EXTENSION, 6-in. 

HAMMER 
HANDLE, ratchet 
HOSE, bleeder 
JACK, hydraulic 
JAR, glass 
MEASURE, 1-qt 
PLIERS, brake 
PUNCH 

(2) Procedure. 

(a) Install Wheel Cylinder. 

PLIERS, brake 
WRENCH, open-end, '^e-in. 

WRENCH, open-end, %e-in. 

Place the wheel cylinder spacer and wheel cylinder on to the dust 
shield and tighten securely with the two ^s-in. cap screws and lock 
washers (%e-in. open-end wrench). Insert and tighten the brake hose 
connection (^^-in. open-end wrench). Connect the hydraulic line to the 
wheel cylinder (%c-in. open-end wrench). 

(b) Install Rear Axle Hub (par. 161). 

HAMMER WRENCH, skein nut, 

PUNCH No. 68869 

(c) Install Rear Axle Shalt (par. 49). 

EXTENSION, 6-in. WRENCH, open-end, %c-in. 

HANDLE, ratchet WRENCH, socket, ‘'Ho-in. 

(d) Install Rertr Wheels (par. 159). 

JACK, hydraulic WRENCH, wheel nut 

(standard) 

(e) Bleed Wheel Cylinders (par. 60 d). 

HOSE, bleeder WRENCH, adjustable, 12-in. 

JAR, glass WRENCH, open-end, %o-in. 

MEASURE, 1-qt 


WRENCH, adjustable, 12-in. 
WRENCH, open-end, ^le-in. 
WRENCH, open-end, 1 / 2 -in. 
WRENCH, open-end, 'He-in. 
WRENCH, open-end, 3 / 4 -in. 
WRENCH, skein nut 
WRENCH, socket, I'Hc-in. 
WRENCH, wheel nut 
(standard) 


WRENCH, open-end, %-in. 
WRENCH, open-end, 3/4-in. 


63. HYDRAULIC BRAKE MASTER CYLINDER (fig. 73). 

a. Master Cylinder Description. The master cylinder stores the 
fluid to actuate the service brakes under the control of the brake pedal 
(fig. 73). 

b. Master Cylinder Assembly Removal (fig. 73). 

( 1 ) Equipment. 

PLIERS WRENCH, open-end, /ic-in. 

SCREWDRIVER WRENCH, open-end, Va-in. 

WRENCH, adjustable, 12-in. WRENCH, open-end, ^lo-in. 

WRENCH, box, %6-in. 
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BELL CRANK BRACKET 


HYDRAULIC PRESSURE LINE 

/ MASTER CYLINDER 
/ , SUPPLY TANK 


BELL CRANK 


STOP LIGHT SWITCH 
/ MASTER CYLINDER 
/ —7.^ RETURN SPRING 


BOOT 


PLUNGER 
PUSH ROD 


Figure 73 — Master Cylinder Installed 


(2) Procedure. 

(aj Disconnect Stop Light Wires. 

SCREWDRIVER 

Remove the two screws (screwdriver) holding the stop light wires 
to the stop light switch (fig. 73). Remove the wires. 

(b) Disconnect Hydraulic Lines. 

WRENCH, open-end, '^o-in. » 

Disconnect the two nuts (^(i-in. open-end wrench) holding the 
hydraulic lines to the master cylinder (fig. 73). Pull the hydraulic lines 
away from the cylinder. 

(c) Disconnect Brake Rod. 

PLIERS 

Remove the cotter pin from the brake rod yoke pin (pliers) and 
remove yoke pin. Lay the brake rod to one side. 

(d) Remove Master Cylinder Assembly. 

PLIERS WRENCH, open-end, %6-in. 

WRENCH, box, %6-in. 

Remove the four bolts, nuts, and lock washers (%e-in. open-end wrench 
and ”/i6-in. box wrench) fastening the master cylinder assembly to the 
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Figure 74— Installing Master Cylinder Mounting Belt 

frame. Disconnect the pull back spring (pliers) and remove the master 
cylinder assembly. 

(e) Remove Master Cylinder Brackets. 

WRENCH, open-end, %6-in. 

Remove the five cap bolts and lock washers holding the brackets to 
the master cylinder (%e-in. open-end wrench). Remove the brackets. 


c. Master Cylinder Assembly Installation (figs. 73 and 74). 


(1) Equipment. 

HOSE, bleeder 
JAR, glass 
MEASURE, 1-qt 
PLIERS 


SCREWDRIVER 
WRENCH, box, %o-in. 
WRENCH, open-end, %e-in. 
WRENCH, open-end, O/io-in. 


(2) Procedure. 

(a) Install Master Cylinder Brackets. 
WRENCH, open-end, %e-in. 


Bolt the master cylinder brackets to the master cylinder assembly 
with the five cap bolts and lock washers (9io-in open-end wrench). 
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(b) Install Master Cylinder Assembly (fig. 74). 

WRENCH, box, 'Ho-in. WRENCH, open-end, %6-in. 

Connect the pull back spring. Place the master cylinder assembly on 
the frame and bolt it into place with the four bolts, nuts, and lock washers 
C’io-in. open-end wrench and %o-in. box wrench) (fig. 74). 

(c) Connect Brake Rod. 

PLIERS 

Fasten the brake rod to the master cylinder arm with a yoke pin and 
lock yoke pin with a new cotter key (pliers). 

(d) Connect Hydraulic Lines (fig. 73). 

WRENCH, open-end, yie-in. 

Connect the two hydraulic lines to the master cylinder assembly with 
the two line fittings {Vm-in. open-end wrench). 

(e) Connect Stop Light Wires (fig. 73). 

SCREWDRIVER 

Fasten the two stop light wires to the stop light switch on the master 
cylinder assembly with the two small screws (screwdriver) (fig. 73). 

(f) Bleed Brakes (par. 60 d). 

HOSE, bleeder WRENCH, adjustable, 12-in. 

JAR, glass WRENCH, open-end, '^e-in. 

MEASURE, 1-qt 

64. HYDROVAC POWER CYLINDER (fig. 75). 

a. Hydrovac Power Cylinder Description. The hydrovac booster 
system is an auxiliary power unit that applies additional force to the 
hydraulic brake system. The hydrovac unit is a combined hydraulic and 
vacuum booster system, using the vacuum created in the engine intake 
manifold as an operating force. It is a self-contained unit and is so con- 
structed that in case of engine failure and consequent loss of vacuum, the 
hydraulic fluid from the master cylinder bypasses the hydrovac unit and 
the brakes will function with the regular hydraulic system (fig. 75). 

b. Hydrovac Power Cylinder Removal. 

( 1 ) Equipment. 

SCREWDRIVER 

WRENCH, box, '’ie-in. 

(2) Procedure. 

(a) Disconnect Hydrovac Lines. 

WRENCH, open-end, ^Ki-in. 

Disconnect the four hydraulic lines 
the hydrovac power cylinder. 
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(b) Disconnect Vacuum Line. 

SCREWDRIVER 

Loosen the hose clamp on the vacuum line from the reserve tank to 
the hydrovac power cylinder (screwdriver). Pull the hose from the 
hydrovac power cylinder. 

(c) Remove Hydrovac Power Cylinder. 

WRENCH, box, %8-in. WRENCH, open-end, %e-in. 

Remove the four bolts, nuts, and lock washers holding the hydrovac 
power cylinder to the frame (%o-in. open-end wrench and %o-in. box 
wrench). Remove the cylinder from the chassis. 

(d) Remove Hydrovac Power Cylinder Brackets. 

WRENCH, open-end, %e-in. 

Remove the four nuts and lock washers (%e-in. open-end wrench) hold- 
ing the brackets to the hydrovac power cylinder. Remove the brackets. 


c. Hydrovac Power Cylinder Installation (fig. 75). 


( 1 ) Equipment. 

HOSE, bleeder 
JAR, glass 
MEASURE, 1-qt 
SCREWDRIVER 
WRENCH, adjustable, 12-in. 


WRENCH, box, %e-in. 
WRENCH, open-end, %8-in. 
WRENCH, open-end, Va-in. 
WRENCH, open-end, %8-in. 


(2) Procedure. 

(a) Install Hydrovac Power Cylinder Brackets. 

WRENCH, open-end, %8-in. 

Place the hydrovac power cylinder brackets on to the hydrovac power 
cylinder. Fasten the brackets with the four nuts and lock washers (%6-in. 
open-end wrench). 

(b) Install Hydrovac Power Cylinder, 

WRENCH, box, %6-in. WRENCH, open-end, %6-in. 

Place the hydrovac power cylinder and bracket assembly into position 
in the frame. Tighten the assembly to the frame with the four bolts, 
lock washers, and nuts (%6-in. open-end wrench and %6-in. box wrench). 

(c) Connect Vacuum Line (fig. 75). 

SCREWDRIVER 

Push the vacuum line running from the reserve tank on to the con- 
nection of the hydrovac power cylinder (fig. 75). Tighten the hose clamp 
securely (screwdriver). 

(d) Connect Hydrovac Lines. 

WRENCH, open-end, %8-in. 

Connect and tighten the four hydraulic lines to the hydrovac power 
cylinder (%o-in. open-end wrench). 
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CeJ Bleed Hydrovac Power Cylinder (par. 60 d). 

HOSE, bleeder WRENCH, adjustable, 12-in. 

JAR, glass WRENCH, open-end, %6-in. 

MEASURE, 1-qt 

d. Check Valve Removal. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, 

%-in. (2) 

(2) Procedure. 

Loosen the two hose clamps and pull the vacuum hose from the check 
valve (screwdriver). Remove the two ^^»-in. bolts, nuts, and lock washers 
holding the check valve to the fender (two %-in. open-end wrenches). 
Remove the check valve. 

e. Check Valve Installation. 

(1) Equipment. 

SCREWDRIVER WRENCH, open-end, 

ys-in. (2) 

(2) Procedure. 

Fasten the check valve to the fender with the two Vi-in. bolts, lock 
washers, and nuts (two %-in. open-end wrenches). Push the two vacuum 
hoses on to the check valve fittings and tighten the hose clamps (screw- 
driver). 


65. BRAKE LINES AND LINKAGE. 

a. Service Brake Linkage Removal. 

( 1 ) Equipment. 

PLIERS 

(2) Procedure. 

(a) Remove Brake Linkage. 

PLIERS. 

Remove the three cotter keys from the yoke pins in the bell crank on 
the master cylinder (pliers). Remove the yoke pins and remove the bell 
crank. Remove the cotter key from the yoke pin on the brake pedal 
(pliers). Remove the yoke pin and then the brake rod. 


b. Service Brake Linkage Installation. 
( 1 ) Equipment. 

PLIERS 


(2) Procedure. 

(a) Install Brake Linkage. 
PLIERS 


Place the brake rod on to the brake pedal and enter the yoke pin into 
the yoke and brake pedal. Lock the yoke pin with a cotter key (pliers). 
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Slide the bell crank into position on thp master cylinder. Insert the three 
yoke pins into the rod yokes and bell crank and lock the yoke pins with 
three cotter keys (pliers). 

c. Hydraulic Brake Line and Bracket Removal. 

( 1 ) Equipment. 

HAMMER WRENCH, open-end, %e-in. 

SCREWDRIVER WRENCH, open-end, %-in. 

WRENCH, box, 

(2) Procedure. 

(a) Remove Hydraulic Line horn Hydrovac Power Cylinder to Rear 

Brake Hose. 

SCREWDRIVER WRENCH, open-end, s/s-in. 

WRENCH, open-end, Vie-in. 

Disconnect the line nut (%6-in. open-end wrench) at the bottom of the 
hydrovac power cylinder. Loosen the three clips (screwdriver and %6-in 
open-end wrench) holding the copper tubing to the frame. Disconnect 
the hydraulic line at the rear flexible hose (Vs -in. and %6-in. open-end 
wrenches). NOTE: Be careful when removing the connections, that the 
lines are not twisted. Remove the hydraulic line from the clips in the 
frame. 

(b) Remove Rear Brake Hose. 

HAMMER WRENCH, open-end, s/s-in. 

Remove the clip from the brake hose at the rear hose bracket by 
tapping the brake hose clip toward the top (hammer). Remove the brake 
hose at the axle tee by turning hose nut to the left (%-in. open-end 
wrench). 

(c) Remove Hydraulic Line from Rear Axle Tee to Right Rear 

Wheel Cylinder. 

WRENCH, open-end, %6-in. 

Disconnect the line (Tio-in. open-end wrench) at the rear axle tee and 
at the right rear brake cylinder. Remove the hydraulic line. 

(d) Remove Hydraulic Line from Rear Axle Tee to Left Rear 

Wheel Cylinder. 

WRENCH, open-end, %e-in. WRENCH, open-end, %-in. 

Disconnect the line at the rear axle tee and at the left rear wheel 
cylinder (yie-in. open-end wrench). Loosen the two clips on the rear axle 
housing (yic-in. open-end wrench and %-in. open-end wrench). Remove 
the hydraulic line from the clips. NOTE: It is not necessary to remove 
the clips to allow hydraulic line removal. 

(e) Remove Hydraulic Line from Hydrovac Power Cylinder to Front 

Brake Hose Bracket. 

SCREWDRIVER WRENCH, open-end, %-in. 

WRENCH, open-end, %e-in. 
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Loosen the tube nut (“^o-in. open-end wrench) at the top rear con- 
nection of the hydrovac power cylinder. Loosen the six clips, holding the 
hydraulic line to the frame (screwdriver and ^e-in. open-end wrench), 
two clips on the cross member and four on the right frame side member. 
Loosen the tube nut (%e-in. open-end wrench and Vs -in. open-end wrench ) 
connecting the hydraulic line to the front brake hose. While removing the 
tube nut, hold the brake hose from twisting with the Vs-in. open-end 
wrench. Tvum the clips to free the hydraulic line and remove from the 
chassis. This brake line is 176-in. long. 

(f) Remove Brake Hose irom Front Frame Bracket to Front Axle 
Tee. 

HAMMER WRENCH open-end, s/s-in. 

Tap the brake hose clip toward the top at the brake hose front frame 
bracket (hammer) and remove same. Remove the hose from the frame 
bracket. Loosen the brake hose at the front axle tee (®^-in. open-end 
wrench). Remove the hose. 

(^) Remove Hydraulic Line from Front Axle Tee to Right Front 
Wheel. 

WRENCH, open-end, %e-in. WRENCH, open-end, %-in. 

Loosen the tube nut (^6-in. open-end wrench) at the front axle tee. 
Hold the right brake hose (®^-in. open-end wrench) from turning and 
loosen the tube nut at the hose connection (Ti<j-in. open-end wrench). 
Remove the hydraulic line. This line is 24-in. long. 

(h) Remove Right Front Brake Hose. 

HAMMER WRENCH, open-end, s/g-in. 

Tap the brake hose clip (hammer) toward the top and remove clip. 
Remove the brake hose from the bracket. Loosen the brake hose at the 
wheel cylinder connection (%-in. open-end wrench) and remove the 
hose. This hose is 14-in. long. 

(i) Remove Right Front Axle Hose Bracket. 

WRENCH, open-end, %-in. 

Loosen and remove the axle ball cap screw and lock washer (^A-in. 
open-end wrench) holding the brake hose bracket. Remove the bracket. 

(j) Remove Hydraulic Line from Front Axle Tee to Left Front 

Wheel Hose Bracket. 

WRENCH, open-end, %6-in. WRENCH, open-end, %-in. 

Loosen the clip on the axle housing (Tio-in. open-end wrench) holding 
the hydraulic line to the axle housing. Loosen the tube nut (%o-in. open- 
end wrench) at the axle housing tee connection. Hold the left front brake 
hose (%-in. open-end wrench) from turning and loosen the tube nut at 
the hose connection (^ic-in. open-end wrench). Remove the hydraulic 
line. This line is 42V2-in. long. 

167 

Original fmm 

UNIVERSITY OF CALIFORNIA 




TM 9-815 

65 


4-TON TRUCK, 4x4 (FOUR WHEEL DRIVE MODEL HAR-1) 

(k) Remove Left Front Brake Hose. 

HAMMER WRENCH, open-end, Vg-in. 

Tap the brake hose clip (hammer) toward the top and remove. Re- 
move the brake hose from the bracket. L#oosen the brake hose at the 
wheel cylinder connection (%-in. open-end wrench) and remove the 
hose. This hose is 14-in. long. 

(l) Remove Left Front Hose Bracket. 

WRENCH, open-end, 3/4-in. 

Loosen and remove the axle ball cap screw and lock washer (3/^-in. 
open-end wrench) holding the brake hose bracket and remove the 
bracket. 

(m) Remove Front Frame Hose Bracket. 

WRENCH, box, ^/e-in. WRENCH, open-end, %e-in. 

Remove the three bolts, nuts, and lock washers (%6-in. open-end 
wrench and %e-in. box wrench) holding the bracket to the frame side 
member. Remove the bracket. 

(n) Remove %o-in. Pressure Line from Master Cylinder to Hydrovac 

Power Cylinder. 

SCREWDRIVER WRENCH, open-end, Va-in. 

WRENCH, open-end, ^e-in. 

Loosen the tube nut (V^-in. open-end wrench) on the %e-in. pressure 
line connected to the master cylinder. This is the pressure line next to 
the frame side chanhel. Loosen the tube nut (Va-in. open-end wrench) 
on the %6-in. pressure line connected to the hydrovac cylinder. Loosen 
the two clips (screwdriver and %6-in. open-end wrench) holding the pres- 
sure line to the frame. Turn the clips from the pressure line and remove 
line. This pressure line is 7 2 -in. long. 

(o) Remove V 4 -in. Pressure Line from Master Cylinder to Hydrovac 

Cylinder. 

SCREWDRIVER WRENCH, open-end, %e-in. 

Loosen the tube nut (%6-in. open-end wrench) on the V^-in. pres- 
sure line connected to the master cylinder. Loosen the tube nut (%6-in. 
open-end wrench) on the V 4 -in. pressure line connected to the hydrovac 
cylinder. Loosen the two clips holding the line to side channel, turn 
them from the pressure line (%6-in. open-end wrench and screwdriver) 
and remove the pressure line from the chassis. This pressure line is 
74-in. long. 


d. Tube Cutting and Flaring (fig. 76). 

( 1 ) Equipment. 

TOOL, flaring. 

(2) Procedure. 

(a) Tube Cutting (A — fig. 76). Simply place the copper, brass, or 
block tin tubing (A) in the “V” (B) of the tool. Then, turn the wheel 
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handle (C) vintil the cutting wheel (D) rests rather heavily on the 
tubing. Turn the tool completely around the pipe and at the end of the 
revolution, turn down the wheel handle (C) a little more. Repeat the 
above operation until the pipe is cut completely through. Only three or 
four tiims of the tool are necessary to effect a clean flawless cut. When 
tubing is not to be flared, ream out end of tubing with reamer on end 
of tube cutter. 


A — SHOWS TUBING IN PLACE C — THIS COMPRESSOR MAKES 

A PERFECT FLARE 


A — TUBE CUTTING 


B — TUBE FLARING 

RA PD 65858 



Figure 76— Tube Cutting and Flaring 


(b) Tube Flaring (B — ^fig. 76). It is a matter of utmost simplicity to 
make perfect flares with the flaring tool. Loosen the two wing nuts which 
will permit the separation of the two halves of the tool. Insert the copper, 
brass, or block tin tubing into the die of the corresponding size so that it is 
approximately level with the top of the die. Tighten wing nuts, put a 
drop of oil on compressor “C” and place yoke over bars of tool, so that 
beveled end of compressor “C” is over the tubing. Turn the compressor 
screw down firmly, which will give a 45 degree flare. 


e. Hydraulic Brake Line and Bracket Installation. 

(1) Equipment. 

HAMMER WRENCH, open-end, %e-in. 

SCREWDRIVER WRENCH, open-end, Va-in. 

WRENCH, box, %6-in. WRENCH, open-end, s/g-in. 
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(2) Procedure. 

(a) Install Left Front Brake Hose Bracket. 

WRENCH, open-end, V 4 -in. 

Place the bracket on the left front axle ball, insert the cap screw and 
lock washer, and tighten (^^-in. open-end wrench). 

(b) Install Left Front Brake Hose. 

HAMMER WRENCH, open-end, Vg-in. 

Connect and tighten the plain end of the brake hose to the wheel 
cylinder (Vs-in. open-end wrench). Enter the slotted end of the brake 
hose into the brake hose bracket. Enter the brake hose clip in the slots 
of the hose and tap into place (hammer). This hose is 14-in. long. 

(c) Install Hydraulic Line from Front Axle Tee to Left Front Hose. 

WRENCH, open-end, T4e-in. WRENCH, open-end, %-in. 

Connect the hydraulic line to the left front brake hose, hold the hose 
(yg-in. open-end wrench) from turning, and tighten the tube nut (%e-in. 
open-end wrench). Connect and tighten the tube nut at the axle housing 
tee connection (Vio-in. open-end wrench). Slip the clip on the axle housing 
over the hydraulic line and tighten same (Tiu-in. open-end wrench). This 
line is 42V2-in. long. 

(d) Install Right Front Axle Brake Hose Bracket. 

WRENCH, open-end, y 4 -in. 

Place the bracket on the right front axle ball, insert the cap screw and 
lock washer, and tighten the cap screw (y 4 -in. open-end wrench). 

(e) Install Right Front Brake Hose. 

HAMMER WRENCH, open-end, s/g-in. 

Connect and tighten the plain end of the brake hose to the wheel 
cylinder connection ( yg-in. open-end wrench). Enter the slotted end of 
the brake hose into the brake hose bracket. Place the brake hose clip in 
the slots on the hose coupling and tap in place (hammer). This hose is 
14-in. long. 

(f) Install Hydraulic Line from Front Axle Tee to Right Hand 

Brake Hose. 

WRENCH, open-end, yio-in. WRENCH, open-end, s/g-in. 

Connect the hydraulic line to the right front brake hose, hold the brake 
hose (%-in. open-end wrench) from turning, and tighten the tube nut 
(viB-in. open-end wrench). Connect and tighten the tube nut at the axle 
housing tee (Vm-in. open-end wrench). This hydraulic line is 24-in. long. 

(g) Install Hose Bracket in Right Side of Frame. 

WRENCH, box, Yic-in. WRENCH, open-end, %e-in. 

Place the bracket onto the frame and attach with the three bolts, nuts, 
and lock washers (T^m-in. open-end wrench and yir,-in. box wrench). 
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(h) Install Brake Hose from Front Frame Bracket to Front Axle T ee. 

HAMMER WRENCH, open-end, %-in. 

Connect and tighten the plain end of the brake hose to the front axle 
tee (%-in. open-end wrench). Enter the slotted end through the frame 
hose bracket. Slip the brake hose clip into the slots of the brake hose and 
tap in place (hammer). This hose is 14-in. long. 

(i) Install Hydraulic Line from Hydrovac Power Cylinder to Front 

Frame Bracket. 

SCREWDRIVER WRENCH, open-end, s/g-in. 

WRENCH, open-end, ^e-in. 

Slide the hydraulic line into place on the inside of the right frame 
channel. Connect the line and then hold the hose at the front frame hose 
bracket (%-in. open-end wrench) and tighten the tube nut (vi(i-in. open- 
end wrench). Tighten the tube nut on the other end to the top rear con- 
nection of the hydrovac power cylinder (yio-in. open-end wrench). Slip 
the six clips (two on the cross member and four on the frame side 
channel) over the hydraulic line and tighten securely (screwdriver and 
% 0 -in. open-end wrench). This line is 176-in. long. 

(j) Install Hydraulic Line from Rear Axle Tee to Left Rear Wheel 

Cylinder. 

WRENCH, open-end, T^e-in. WRENCH, open-end, %-in. 

Slip the clips on the axle housing over the hydraulic line. Tighten the 
tube nut (%e-in. open-end wrench) to the wheel cylinder connection. 
Tighten the opposite tube nut to the rear axle tee (yio-in. open-end 
wrench). Tighten the two clips (yi«-in. open-end wrench and S/g-in. open- 
end wrench). This line is 43 %-in. long. 

(k ) Install Hydraulic Line from Rear Axle Tee to Right Rear Wheel 

Cylinder. 

WRENCH, open-end, yie-in. 

Place the hydraulic line in its proper position on the rear axle housing. 
Connect and tighten the tube nut to the wheel cylinder connection (yis-in. 
open-end wrench). Connect and tighten the tube nut at the rear axle 
tee (%6-in. open-end wrench). This line is 19%-in. long. 

(l) Install Brake Hose. 

HAMMER WRENCH, open-end, Vg-in. 

Connect and tighten the end without the slot onto the rear axle 
tee (%-in. open-end wrench). Enter the slotted end through the rear 
hose bracket. Connect the hose at the rear hose bracket by tapping the 
brake hose clip into the slot of the hose connection (hammer). This hose 
is 2 1-in. long. 

(m) Install Rear Hose Bracket in Right Frame Channel. 

WRENCH, box, %e-in. WRENCH, open-end, yio-in. 

Place the hose bracket onto the right frame channel. Tighten hose 
bracket securely with the three bolts, nuts, and lock washers (yic-in. 
open-end wrench and %e-in. box wrench). 
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(n) Install Hydraulic Line from Rear Hose Bracket to Hydrovac 

Power Cylinder. 

SCREWDRIVER WRENCH, open-end, %-in. 

WRENCH, open-end, yi.i-in. 

Slide the hydraulic line from the rear along the right frame channel 
and under the bottom end of the fourth cross member. Connect the 
hydraulic line to the fittings of the hydrovac power cylinder and rear hose 
bracket. Tighten the tube nut on the fitting of the hydrovac power cylin- 
der (yiii-in. open-end wrench). Tighten the tube nut at the rear hose 
bracket connection (yui-in. open-end wrench and Vs-in. open-end wrench). 
Slip the three clips over the hydraulic line and tighten them thoroughly 
(screwdriver and open-end wrench). Two of the clips are on the 

cross member and one on the frame side member. This hydraulic line 
is 69-in. long. 

(o) Install V 4 -in. Pressure Line from Master Cylinder to Hydrovac 

Power Cylinder. 

SCREWDRIVER WRENCH, open-end, %e-in. 

Slide the V 4 -in. pressure line into position in left frame side channel. 
Connect and tighten the tube nut (Viij-in. open-end wrench) to the master 
cylinder connection farthest away from frame. Connect the tube nut 
(yi(i-in. open-end wrench) to the hydrovad cylinder (second connection 
from front). Slide the two clips in the frame side channel over the pres- 
sure tube and tighten securely (screwdriver and ym-in. open-end wrench). 
This line is 74-in. long. 

(p) Install Ym-in. Pressure Line Master Cylinder to Hydrovac 

Cylinder. 

SCREWDRIVER WRENCH, open-end, Va-in. 

WRENCH, open-end, 'Aa-in. 

Slide the '/ni-in. pressure line into position in the left frame channel. 
Connect and tighten the tube nut ( Va-in. open-end wrench) to the master 
cylinder connection nearest frame. Connect and tighten the tube nut 
(Va-in. open-end wrench) to the hydrovac cylinder connection (first 
connection from front ) . Slide the two clips in the frame side channel over 
the pressure line. Tighten clips securely (screwdriver and ^e-in. open- 
end wrench). 

66. PARKING BRAKE 

a. Parking Brake Removal. 

( 1 ) Equipment. 

HAMMER, 1 lb 

PLIERS 

SCREWDRIVER, 4-in. 

WRENCH, open-end, %o-in. 
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WRENCH, open-end, Vs-in. 
WRENCH, open-end, ^^e-in. 
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(2) Procedure. 

(a) Remove Brake Anchor Adjusting Screw. 

PLIERS SCREWDRIVER, 4-in. 

Remove lock wire (pliers) and the adjusting screw (screwdriver) from 
the brake anchor. 

(bj Disconnect Brake Rod. 

HAMMER, 1 lb PLIERS 

Remove cotter pin (pliers) from the brake rod end pin. Drive the 
brake rod end pin from brake rod end and from cam lever (hammer). 

(c) Disconnect Brake Spacer Link. 

WRENCH, open-end, ”/iu-in. WRENCH, open-end, V 4 -in. 

Remove brake spacer link from frame cross member by holding head 
(%-in. open-end wrench) of brake spacer link shoulder screw and loos- 
ening nut (”/id-in. open-end wrench), renjove nut and lock washer, and 
remove shoulder screw. 

(d) Remove Brake Adjusting Screw. 

PLIERS WRENCH, open-end, Va-in. 

Remove cotter pin (pliers) from lower end of adjusting bolt. Remove 
two nuts (^s-in. open-end wrench) and remove the flat washer and 
spring. Pull the brake adjusting screw from the brake band and remove 
the spring between the brake band ends. 

(e) Remove Lower Band Adjusting Screw. 

SCREWDRIVER WRENCH, open-end, Tio-in. 

Remove the lock nut from the fillister head machine screw (^Ao-in. open- 
end wrench and screwdriver). Remove the nut from the adjusting screw 
(screwdriver and Vio-in. open-end wrench). Pull the adjusting screw out 
from the bottom. 

(/) Remove Brake Band. 

HAMMER 

Tap the band slightly (hammer) removing same from the brake band 
support stud. Remove the brake band by sliding it over the alinement 
joint shaft. 


b. Parking Brake Installation. 

(1) Equipment. 

HAMMER, 1 lb WRENCH, open-end, y 4 -in. 

SCREWDRIVER, 4-in. WRENCH, open-end, ys-in. 

WRENCH, open-end, Tio-in. 

(2) Procedure. 

(a) Install Band on Support Stud. 

HAMMER 

Place brake band anchor spring in hole of brake band support stud. 
Slip band around alinement shaft and tap into position (hammer) over 
band support stud; be careful that coil spring remains in position. 
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(b) Install Lower Band Adjusting Screw. 

SCREWDRIVER WRENCH, open-end, yio-in. 

Place screw up through hole at bottom of band and adjust (screw- 
driver and y^-in. open-end wrench) for I'g-in. clearance between band 
and drum. 

(c) Install Brake Adjusting Bolt. 

PLIERS WRENCH, open-end, Vs-in. 

Place adjusting bolt through from the top, inserting the cut washer 
between top of band and head of bolt. Place one of the brake release 
springs on bolt between top of adjusting bolt guide and brake band end. 
Place another spring on bolt under adjusting bolt guide and above lower 
end of band, place adjusting bolt spring under lower end of band, follow 
with cut washer, replace the two V 2 -in. nuts, and adjust (Vs-in. open-end 
wrench) to Vui-in. clearance between brake drum and band. Tighten lock 
nut (Vs-in. open-end wrench). Install cotter key in lower end of adjust- 
ing bolt (pliers). 

(d) Install Brake Spacer Link. 

WRENCH, open-end, V 4 -in. 

Enter brake spacer link shoulder bolt and tighten (Vi-in. open-end 
wrench). 

(e) Install Brake Rod. 

PLIERS 

Place brake rod end between two sides of brake cam lever, line up 
holes, and install brake rod end pin. Enter cotter key in pin (pliers). 

(i) Install Brake Anchor Clip Ad justing Screw. 

PLIERS SCREWDRIVER, 4-in. 

Enter adjusting screw in brake band support stud and adjust (screw- 
driver) brake band to Vio-in. clearance. Wide adjusting screw (pliers) 
securely in place. 

(g) Adjusting Parking Brake. Refer to paragraph 60 f in Brake Sys- 
tem Maintenance and Adjustment. 


c. Parking Brake Drum Removal. 

( 1 ) Equipment. 

HAMMER, 1 lb 
HANDLE, socket 
PLIERS 

PULLER, gear. No. 7167 
SCREWDRIVER 

(2) Procedure. 

(a) Remove Parking Brake Band 

HAMMER, 1 lb 
PLIERS 

SCREWDRIVER, 4-in. 
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WRENCH, open-end, Vo-in. 
WRENCH, open-end, %c-in. 
WRENCH, open-end, Vi-in. 
WRENCH, open-end, Vs-in. 
WRENCH, socket, 1 Vs-in. 


(par. 66 a). 

WRENCH, open-end, Ve-in. 
WRENCH, open-end, V 4 -in. 
WRENCH, open-end, Vs-in. 
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(b) Disconnect Rear Companion Flange of Alinement Joint. 
WRENCH, open-end, %e-in. 

Remove the eight nuts, lock washers, and bolts (91e-in. open-end 
wrench) holding the rear companion flanges together. 



RAP0S5S59 


Figure 77 — Pulling Parking Brake Drum 

(c) Remove Companion Flange from Transfer Mainshaft (fig. 77). 

HANDLE, socket PULLER, No. 7167 

PLIERS WRENCH, socket, is/s-in. 

Remove cotter key (pliers) from lock nut in mainshaft. Remove nut 
(1%-in. socket wrench and socket handle) from mainshaft. Pull the 
companion flange (No. 7167 puller) from the transfer mainshaft. The 
brake drum will come off with the companion flange (fig. 77). 


d. Parking Brake Drum Installation. 


(1) Equipment. 

HAMMER, 1 lb 
HANDLE, socket 
PLIERS 

SCREWDRIVER 
WRENCH, open-end, %e-in. 


WRENCH, open-end, %8-in. 
WRENCH, open-end, y 4 -in. 
WRENCH, open-end, Vg-in. 
WRENCH, socket, is/g-in. 
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(2) Procedure. 

(aj Install Brake Drum and Companion Flange on Transfer Main- 
shaft. 

HAMMER PLIERS 

HANDLE, socket WRENCH, socket, IVs-in. 

Place the brake dnim on the mainshaft and then enter the companion 
flange ke}rway in key on mainshaft and then drive (hammer) the flange 
into position. Place a nut and tighten securely ( 1%-in. socket wrench and 
socket handle). Enter a cotter key in mainshaft nut (pliers). 

(b) Connect Companion Flanges and Brake Drum. 

WRENCH, open-end, %e-in. 

Insert the eight bolts through the holes in the brake drum, the transfer 
mainshaft companion flange, and the alinement shaft rear flange. Place 
lock washers and nuts and tighten (%6-in. open-end wrench). 

(c) Raplace Parking Brake Band Assembly (par. 66 b). 

HAMMER, 1 lb WRENCH, open-end, %e-in. 

PLIERS WRENCH, open-end, 3/4-in. 

SCREWDRIVER, 4-in. WRENCH, open-end, Vs-in. 


e. Parking Brake Controls and Linkage Removal. 

( 1 ) Equipment. 

HAMMER, 1 lb WRENCH, open-end, %e-in. 

PLIERS WRENCH, open-end, 3 / 4 -in. 

SCREWDRIVER, 4-in. WRENCH, open-end, Vs-in. 

WRENCH, open-end, Vi-in. 

(2) Procedure. 

(a) Remove Brake Adjusting Bolt (par. 66 a (2) (d)). 

PLIERS WRENCH, open-end, ys-in. 

(b) Disconnect Brake Spacer Link (par. 66 a (2) (c)). 
WRENCH, open-end, 34 -in. 

(c) Remove Floor Boetrds. 

WRENCH, open-end, Va-in. 

Remove six bolts and washers (V^ degree open-end wrench) securing 
floor boards to cab frame. Remove the rear board first. 


(d) Remove Hand Brake Lever. 

PLIERS WRENCH, open-end, %e-in. 

Remove cotter key from brake rod end (pliers), remove brake rod 
end pin, and then the brake rod. Remove two cap screws and lock washers 
(%8-in. open-end wrench) that hold brake lever to right side of trans- 
mission case. 
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f. Parking Brake Controls and Linkage Installation. 

( 1 ) Equipment. 

HAMMER, 1 lb WRENCH, open-end, %e-in. 

PLIERS WRENCH, open-end, y 4 -in. 

SCREWDRIVER, 4-in. WRENCH, open-end, %-in. 

WRENCH, open-end, Va-in. 

(2) Procedure. 

(a) Install Brake Adjusting Bolt (par. 66 b (2) (c) ). 

PLIERS WRENCH, open-end, %-in. 

(b) Install Hand Brake Lever. 

PLIERS WRENCH, open-end, %6-in. 

Connect hand lever to right side of transmission case with two bolts 
(%6-in. open-end wrench). Place brake rod end pin through rod and 
lower hole in lever. Enter cotter key (pliers). 

(c) Install Floor Boards. 

WRENCH, op>en-end, Va-in. 

Place floor boards into position in cab, beginning with the front board. 
Secure boards to cab frame with six bolts and plain washers (Va-in. 
open-end wrench). 
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67. CLUTCH DESCRIPTION AND TABULATED DATA. 

a. Clutch Description. The clutch is a single dry disk type. It is 
controlled by the clutch pedal and used to transmit power from the engine 
to transmission. 


b. Clutch Operation. 

(1) The clutch provides a means of engaging and disengaging the 
engine from the transmission and other drive units for starting, shifting 
gears, and stopping the vehicle. This type of clutch is known as a “push” 
clutch, which means that when the clutch pedal is released it pushes the 
release bearing in toward the flywheel and relieves the driven plate. The 
clutch uses only one pressure spring and as this spring does not come in 
contact with the hot pressure plate, there is no lc-<« of spring pressure 
due to heat. 

(2 ) The hinged levers are provided with raised edges, which, because 
of their fanlike action, force cooling air through the clutch spring and into 
the clutch. All levers bear against the pressure plate on continuous, circu- 
lar fulcrum. This provides a uniform pressure and assures that the move- 
ment of the pressure plate toward the flywheel will be in a place parallel 
to the friction face of the flywheel itself. This arrangement also makes 
it possible for the clutch to pick up the driven plate smoothly. 

(3) The clutch should be fully engaged while driving, and the driver 
should never drive with his foot on the pedal, as this will cause clutch 
slippage and premature wear. The clutch should be engaged or “let in” 
gradually and not suddenly. A well-adjusted clutch takes hold gradually, 
will not slip, and releases instantly when the pedal is depressed. 


c. Clutch Tabulated Data. 

Make 

Type 

Size 

Facings: 

Area — sq in. (total) 

Outside diameter 

Inside diameter 

Thickness 

Number of adjusting shims 

Thickness of shims 
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W. C. Lipe, Inc. 
. . . . Single plate 
13-in. 


178 sq in. 

12% in. 

71/4 in. 

%4 in. 

6 per stud, 24 total 
0.0 15 in. 
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68. CLUTCH TROUBLE SHOOTING. 

a. Clutch Slips. 

PettibU CauM 

Clutch pedal does not have proper 
floor board clearance. 

Oily or greasy clutch facings. 

Worn clutch facings. 

Warped clutch disc. 

Weak or broken clutch spring. 

Warped clutch pressure plate. 

b. Clutch Drags. 

Oily or greasy clutch facings. 

Warped clutch disk. 

Dry or defective clutch release 
bearing. 


Fl 3 rwheel bearing may be dry or 
damaged. 

c. Noisy Clutch. 

Dry clutch release bearing. Grease release bearing sparingly 

(refer to Lubrication (section 
VI)). 

Dry or damaged flywheel pilot Replace bearing (pars. 70 and 71). 
bearing. 

69. CLUTCH MAINTENANCE AND ADJUSTMENTS. 

a. Clutch Maintenance. The clutch release bearing and release 
shafts should be lubricated sparingly once every 1,000 miles. Refer to 
Lubrication Guide in section VI for location of grease fittings. 

b. When to Make a Clutch Adjustment. Never wait for a clutch 
to slip before adjusting it. Then, it is too late to make an adjustment, 
because facings quickly disintegrate once they become burned through 
slippage, and are short-lived thereafter. As the facings wear, the clutch 
sleeve moves toward the release bearing and the sleeve (clutch in en- 
gaged position). This reduced clearance will result in a reduction of the 
pedal “lash” which is defined as the first easy movement of the clutch 
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PpttibU R«m«dy 

Adjust pedal (par. 69 c (2) (h) ). 

Clean pressure plate or install new 
clutch disk (pars. 70 and 71). 

Install new clutch disk assembly 
(pars. 70 and 71). 

Install new clutch disk assembly 
(pars. 70 and 71). 

Replace complete clutch assembly 
(pars. 70 and 71). 

Replace complete clutch assembly 
(pars. 70 and 71). 

Clean pressure plate or install new 
clutch disk (pars. 70 and 71). 

Install new clutch disk assembly 
(pars. 70 and 71). 

If dry, grease release bearing (refer 
to Lubrication (section VI)); 
if defective, replace complete 
clutch (pars. 70 and 71) or no- 
tify higher authority. 

Replace bearing (pars. 70 and 71). 
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pedal. When the “lash” of the clutch pedal is reduced to approximately 
V 2 inch, the clutch should be adjusted immediately. 

c. Clutch Adjustment. 

( 1 ) Equipment. 

EDGE, straight 
HANDLE, ratchet 
PLIERS, sharp-nosed 
PULLER, cotter pin 
SCALE, 6-in. 

(2) Procedure. 

(a) Blocking Clutch Pedal. Block the pedal in released position 
(A — fig. 78). This is necessary because otherwise the adjusting straps 
and studs may become bent or the threads of the stud or nut may become 
stripped. 

(b) Loosen Adjusting Nuts. 

HANDLE, ratchet WRENCH, socket, %o-in., and 

ratchet handle 

Back off the adjusting nuts five full turns each (‘/iu-in. socket wrench 
and ratchet handle). There are four adjusting strap nuts. 

(c) Shim Clearance. Engage the clutch by removing the block (C, 
fig. 78). This will permit the adjusting plate to move out of contact with 
the adjusting shims. 

(dj Shim Removal. 

PLIERS, sharp-nosed PULLER, cotter pin 

Remove one shim from under each of the adjusting straps with sharp- 
nosed pliers, or insert cotter pin puller in small hole of shim (D, fig. 78). 
Be sure no portion of the shim is left between the adjusting plate and 
flywheel ring; also, that the same number of shims are removed from 
under each strap. A good practice is to recheck after adjustment to be 
sure that the same number of shims are left under each strap. One shim 
removed from each strap reduces dimension A (B, flg. 79) one %2 of 
an inch. 

(ej Clutch Straps Adjusted (A, fig. 79). 

HANDLE, ratchet WRENCH, socket, %o-in. 

Release the clutch as in (A, fig. 78) by blocking pedal in released posi- 
tion. Then tighten all adjusting strap nuts (%(i-in. socket wrench and 
ratchet handle). 

({) Checking Clutch Clearance (B, fig. 79). 

EDGE, straight SCALE, 6-in. 

Measure the distance (6-in. scale) from machined surface which sup- 
ports the shims to face of clutch sleeve, against which the release bearing 
acts (see dimension A in B, fig. 79). Dimension A should be 1 inch, plus 
Viu inch, minus 0. This measurement can be done by means of a straight 
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SCREWDRIVER 
WRENCH, open-end, Va-in. 
WRENCH, open-end, 7/8-in. 
WRENCH, spcket, %o-in. 
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A — BLOCKING CLUTCH PEDAL 



BACK OFF ALL 
ADJUSTING 
NUTS 5 FULL 
TURNS WHILE 
CLUTCH IS 
BEING HELD IN 
RELEASED 
POSITION 


B — ADJUSTING NUT 




Figure 78 — dutch Adjustments 


D — SHIM REMOVAL 

RA PD 65860 


edge and scale, or with two scales holding the straight edge in place by 
pushing the release bearing into contact with straight edge. 


C^) Release Bearing Clearance (C, fig. 79). 


When the distance “A” (B, fig. 79) from the machined surface support- 
ing the shims to the face of the clutch sleeve is correct, check the distance 
from the release bearing to the clutch sleeve (C, fig. 79). This should 
not be less than Vs inch and not more than %-j inch. It may be necessary 
to adjust the pedal linkage to obtain the proper clearance of Vs inch or 
%2 inch, because of wear or improper initial adjustment; otherwise, do 
not adjust the pedal linkage. 
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BLOCK PEDAL IN 
RELEASE 
POSITION 
SAME AS IN 
ILLUSTRATION 
A FIG. 78 
THIS MOVES 
ADJUSTING 
PLATE INTO 
CONTACT 
WITH SHIMS. 

TIGHTEN EACH 
ADJUSTING 
STRAP NUT 
FIRMLY. 



HOLD 
STRAIGHT 
EDGE FIRMLY 
BETWEEN 
CLUTCH 
SLEEVE AND 
RELEASE 
BEARING, SO IT 
WILL NOT 
DROP INTO 
TRANS- 
MISSION 
CASE, WHEN 
TAKING MEAS- 
UREMENT. 
CLUTCH 
ENGAGED FOR 
THIS 

OPERATION. 



A — STRAPS ADJUSTED B — CHECKING CLEARANCE 




AFTER THE LAST SHIM 
HAS BEEN REMOVED, 
ONE ADJUSTMENT OF 
THE CLUTCH PEDAL 
LINKAGE MAY BE MADE 
BEFORE REPLACING The 
DRIVEN DISC OR REFAC- 
ING. TH I S ADJ USTMENT 
MAY USUALLY BE MADE 
BY BACKING OFF THE 
SET SCREW TO PERMIT 
BEARING TO CLEAR 
CLUTCH SLEEVE AS IL- 
LUSTRATED IN C. 


C — RELEASE BEARING CLEARANCE D — CLUTCH PEDAL ADJUSTMENT 


Figure 79 — Clutch and Pedal Adjustments 


RA PD ^5861 


(h) Clutch Pedal Adjustment (D, fig. 79). 

WRENCH, open-^end, Vs-in, WRENCH, open-end, Vi-in. 

After all shims have been removed, it is possible to make one pedal 
adjustment (D, fig. 79). However, we would advise against doing this 
and suggest instead that new facings, or preferably a new driven disk 
assembly, be installed. Clutch pedal floor board clearance should be 
IV 2 inch. Adjust by loosening lock nut on clutch pedal adjusting arm 
assembly (Vi-in. open-end wrench and Vs-in. open-end wrench) and 
turning the adjusting screw either in or out ( V 2 -in open-end wrench) to 
give 1 V 2 inch clearance between the clutch lever and the underside of the 
floor board. After adjustment is made, lock adjusting screw with lock 
nut {Vs-in. open-end wrench and Vi-in. open-end wrench). 
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RA PO 65862 


Figure 80 — Removing Clutch Boh 


70. CLUTCH REMOVAL (fig. 80). 

a. Equipment. 

BAR, pinch 
CHAIN 
HAMMER 
HANDLE, ratchet 
HOIST, chain 
PLIERS 

PULLER, bearing. No. 41-P- 
2951-30 


SCREWDRIVER 
WRENCH, box, V 4 -in. 
WRENCH, open-end, V^-in. 
WRENCH, open-end, %o-in. 
WRENCH, open-end, V 4 -in. 
WRENCH, socket, Vs-in. 


b. Procedure. 

(1) Remove Transmission, par. 153. 


BAR, pinch 
CHAIN 
HAMMER 
HOIST, chain 
PLIERS 


SCREWDRIVER 
WRENCH, box, V 4 -in. 
WRENCH, open-end, V 2 -in. 
WRENCH, open-end„"/i«-in. 
WRENCH, open-end, y 4 -in. 


(2) Remove Clutch Assembly from Flywheel (fig. 80). 
HANDLE, ratchet WRENCH, socket, Vs-in. 
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RA PD 65863 


Figure 81 — installing Clutch Disk 


Remove the 12 cap bolts and lock washers (%-in. socket wrench and 
ratchet handle) that attach the clutch assembly into flywheel (fig. 80'). 
Remove the clutch and pressure plate assembly. The clutch driven disk 
and facing assembly can now be lifted from flywheel. 

(3) Remove Flywheel Pilot Bearing. 

PULLER, clutch pilot bearing, No. 41-P-2951-30 
Place the bearing puller in the pilot bearing and pull the bearing from 
the flywheel (bearing puller). 


71. CLUTCH INSTALLATION (fig. 81). 


a. Equipment. 

CHAIN 
GUN, pressure 
HAMMER 
HANDLE, ratchet 
HOIST, chain 
PLIERS 
PUNCH, taper 
SCREWDRIVER 
SHAFT, transmission drive 
end (used) 


WRENCH, box, %6-in. 
WRENCH, open-end, %e-in., 
( 2 ) 

WRENCH, open-end, 3/4-in. 

( 2 ) 

WRENCH, open-end, Vg-in. 
WRENCH, socket, Vs-in. 
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b. Procedure. 

(1) Install Flywheel Pilot Bearing. 

HAMMER PUNCH, flat 

Drive the flywheel pilot bearing (hammer and flat punch) into the 
flywheel. 

(2) Install Clutch Assembly in Flywheel. 

HANDLE, ratchet WRENCH, socket, Vs-in. 

SHAFT, drive end (used) 

(a) Place clutch lining and disk assembly in flywheel with the long 
side of the clutch disk hub toward the rear (fig. 81). 

(b) Place clutch pressure plate assembly into flywheel and start the 
12 cap screws and lock washers. Enter an old drive end shaft through 
clutch disk hub and into the flywheel pilot bearing to center the clutch 
disk. 


(c) Enter the 12 cap bolts and tighten evenly and securely (Vs -in. 
socket wrench and ratchet handle ) . Then remove the clutch disk alining 
tool (drive end shaft). 

(3) Install Transmission. Refer to paragraph 154 in Transmis- 
sion section. 


CHAIN 

GUN, pressure 

HAMMER 

HOIST, chain 

PLIERS 

PUNCH, taper 

SCREWDRIVER 


WRENCH, box, "^lo-in. 
WRENCH, open-end, ’Mii-in., 
( 2 ) 

WRENCH, open-end, y 4 -in. 

( 2 ) 

WRENCH, open-end, %-in. 
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72. COOLING SYSTEM DESCRIPTION. 

a. The cooling system consists of a radiator, fan shroud, thermostat, 
centrifugal water pump, fan belt, hoses and connections. The engine 
utilizes a pressure cooling system in which water from the bottom of the 
radiator is led to a vane-type pump which forces it through the engine 
water jackets, out the top of the engine, and back to the radiator for cool- 
ing. When the engine is cold and until it reaches operating temperature, 
all or part of the water leaving the top of the engine is returned directly 
to the water pump for recirculation, effectuating a quick warm-up. The 
capacity of the cooling system is 23 quarts. 

b. Cold Weather Suggestions. 

(1) Cover the Radiator. For efficient winter operation and to 
avoid excessive wear, covering part or all of the radiator is imperative. 
Temperatures given in paragraph 76 c should be maintained winter and 
summer. To avoid cooling system freeze-ups, a solution of denatured 
alcohol and water or ethylene glycol is recommended, because it is non- 
corrosive and will not damage the radiator, pump, or other parts. 

(2) The following table gives freezing temperatures of ethylene 
glycol and water: 


% Pure 
Methyl 

% 

Denatured 

% 

Ethylene 

% 

Radiator 

Freezes at Degrees 

Wood 

Alcohol 

Wood 

Alcohol 

Glycol 

“Prestone” 

Glycerine 

(G.P.A.) 

°F 

°c 

13 

17 

16 

37 

20 

- 7 

20 

26 

25 

55 

10 

-12 

27 

34 

33 

70 

0 

-18 

32 

40 

39 

81 

-10 

-23 

37 

46 

44 

92 

-20 

-29 

40 

53 

48 

100 

-30 

-35 
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73. COOLING SYSTEM TROUBLE SHOOTING. 


a. Overheating. 

PottibU CausG 

( 1 ) Lack of water. 

(2) Loose fan and water pump 
belt. 

(3) Broken fan belt. 

(4) Thermostat stuck closed. 

(5) Defective water pump. 

(6) Clogged system. 

( 7 ) Clogged radiator core. 


(8) Incorrect timing. 

(9) Defective hose. 

b. Overcooling. 

(1) Thermostat stuck open. 

c. Loss of Water. 

( 1 ) Defective hose. 

(2) Loose connections. 

(3 ) Loose or open drain cocks. 

(4) Loose crankcase freeze out 
plugs. 

(5) Defective cylinder head 
gasket. 

(6) Defective gasket at top 
water pipe. 

(7) Cracked cylinder wall or 
valve seat. 

(8) Defective radiator (leaks). 

(9) Leak at water pump shaft 
packing. 

d. Noise. 

(1) Defective water pump. 

( 2 ) Loose pulleys. 

(3) Loose fan belts. 

(4) Fan loose on bracket. 


PottibU Romody 

Refill system. 

Adjust belt (par. 75 c). 

Replace belt (par. 75 b and c). 

Clean or replace thermostat 
(par. 76). 

Replace pump (par. 78). 

Flush and clean (par. 74). 

Clean radiator core (par, 74). 

Disconnect radiator from engine, 
so that foreign material from core 
will not be deposited in engine. 

Correct timing (par. 96). 

Replace hose (par. 77 d). 

Clean or replace thermostat (par. 
76). 

Replace hose (par. 77 o). 

Tighten connections. 

Tighten and check. 

Report to higher authority. 

Replace gasket (pars. 97 and 
98). 

Replace gasket (par. 76 d and e). 

Replace engine (pars. 104 and 
105) or report to higher authority. 

Seal or replace radiator (par. 77 
b and c). 

Tighten gland nut or replace 
packing (par. 78 b). 

Replace (par. 78 d and e). 

Tighten. 

Tighten (par. 75 c). 

Tighten (par. 75 c). 


74. COOLING SYSTEM MAINTENANCE. 

a. Inspection. All hose connections should be examined frequently 
and replaced if they show signs of disintegration. Cylinder head bolts 
should be checked to see that they are tight (73 to 75 lb pull on torque 
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wrench) and that there are no leaks around the cylinder head. The fan 
belt should be inspected and if it is worn, cracked, or oil soaked, it should 
be replaced. 

b. Cleaning the Cooling System. At least once a year the cooling 
system should be given a treatment with washing soda solution to remove 
the sludge and sediment that accumulates. The easiest way is to drain 
the system, measure the amount of water withdrawn, and put back half 
of that quantity of fresh water. Then, bring to a boil the same amount of 
water, and add all the common washing soda that it will dissolve. While 
it is still hot, add it to the cooling system to completely fill it. Run the 
engine as usual for 24 hours, then drain, flush thoroughly, and refill 
with clean water. 

c. Cleaning with Acid. It will sometimes be found more con- 
venient to shut down the engine, and dissolve the scale and sludge with 
an acid solution which works quicker, but must be handled with greater 
care. A solution of hydrochloric (commercially known as muriatic) acid 
mixed with equal parts of water can be introduced into the system after 
it has been drained, and thoroughly flushed with clear water. This should 
be allowed to stand in the cooling system as long as any foaming occurs. 
When the foaming has stopped, drain the system thoroughly, flush it with 
clear water, repeat the treatment. When no foaming is observed with the 
fresh acid solution, it indicates that the scale has completely dissolved, 
and the system is clean. The acid can then be drained, the system again 
flushed, and it is ready for service. Be sure to check all water connections 
and tighten them against water leaks after the engine has been running 
long enough to bring it up to temperature. 

d. Inadequate Cooling. 

( 1 ) Overheating. When an engine overheats, it is due to either one 
or two conditions: inadequate cooling capacity for peculiar conditions 
under which it is operated, or some internal change in the engine or cool- 
ing system itself. The first trouble, unless it is due to clogged or restricted 
air passages, is usually beyond the control of the operator; the second, 
directly in his hands. 

(2 ) Check Oil and Water First. This is a universal rule for safety. 

(3) Lack of Circulation. If the system is full of water, the agita- 
tion observed through the radiator filler opening will indicate the amount 
and character of the circulation. If there is no agitation, it indicates, either 
complete stoppage of the system somewhere, or that the water pump is 
not operating. If light weight hose is used, it is possible for the lower hose, 
connecting the radiator and water pump, to collapse due to pump suction, 
and thus shut off water circulation. New hose or a brass spring slipped 
inside the hose will correct this trouble. After an engine has been in 
service for a long time, it is possible for the inner lining of the hose 
connections to come loose and shut off or restrict the flow of cooling 
water. Lack of circulation may also be caused by obstructions in the 
radiator due to deposits from the water used, or to oatmeal, bran, or 
similar material used to remedy a water leak. An obstructed radiator is 
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usually indicated by the tendency of the water to run out the overflow 
pipe whenever the system is filled with water, and the engine is running 
at governed top speed. 

(4) Leak Stoppers Cause Overheating. Do not use oatmeal, bran, 
or similar remedies to stop a leak. Such substances are likely to get into 
the water pump or its connections, and obstruct them. This will cause 
serious overheating. 

(5) Alkali Water Common Cause. When an engine is used in a 
country where there is much alkali or lime in the water, it should be 
cooled with rain or distilled water, if possible. Otherwise, the cylinders 
will soon lime up, and when this scale becomes thick enough, the cylin- 
ders will overheat and crack. When alkali water must be used, it is 
advisable to use a softening treatment, such as “Scalina” or “Quick 
Solvent.” If this is not practical, fill the system once a season, and then 
never change the water, and add only what is necessary to keep the sys- 
tem full. In this way, the minimum quantity of alkali is added, and 
scaling is reduced to a minimum. 

(6) Fan Belt Slipping. A belt stretches as it is used, and unless it is 
adjusted to take up the slack, it will not drive the fan fast enough to 
properly cool the engine. Convenient means are provided to adjust the 
belt tension, so there should be no excuse for running with a slack belt. 
A properly adjusted fan belt should have one inch deflection. 

(7) Carburetor Choke. The choke should never be left closed or 
partially closed when an engine is running. The closing of the choke 
increases the richness of the mixture. Rich mixture always heats up the 
engine, wastes fuel, and burns the exhaust valves. Always see that the 
choke valve is wide open when the engine is running. If the carburetor 
is improperly adjusted, it will cause heating like a partially closed choke 
valve. 
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(8) Leaky Valves. Leaky valves, especially the exhaust valves, will 
cause an engine to overheat. They become very hot due to the gas leak- 
ing past them, and then cause pre-ignition which further aggravates 
the trouble. 

(9) Leaky Piston Rings. Piston rings, which leak, permit the hot 
gases of the explosion to blow by, and heat up the pistons. This carries 
or burns the lubricant from the cylinder and piston walls. Heating the 
piston causes it to expand, thus reducing the clearance between it and 
the cylinder wall. This increases the piston friction, and with reduced 
lubrication, it not only causes overheating, but seriously damages the 
cylinders and pistons. 

( 10 ) Improper Spark Timing. Do not run with a retarded spark. 
On the other hand, the engine should not be run with too much spark 
advance. When pre-ignition takes place, overheating follows. The bear- 
ings will also be unduly punished by the severity of the explosion. 
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75. FAN. 

a. Fan Description. The fan has four blades, and is 20 inches in 
diameter. It is enclosed in a shroud and driven with a single “V” type belt. 

b. Fan Belt Removal. 

( 1 ) Equipment. 

WRENCH, open-end, Vs-in. WRENCH, open-end, IVio-in. 


RA PD 65S64 


Figure 82 — Installing Fan Belt 


(2) Procedure. 

(aj Loosen Fan Shaft Lock Nut. 

WRENCH, open-end, iWo-in. 

Loosen the fan shaft lock nut at rear of fan bracket ( Hi«-in. open-end 
wrench). 

(b) Removing Belt. 

WRENCH, open-end, %-in. 

Lower fan pulley assembly by turning adjusting bolt (®^-in. open-end 
wrench). Slip belt from lower crankshaft pulley and water pump drive 
pulley; then remove fan belt by slipping it between radiator core and over 
fan blades. 


c. Fan Belt Installation (hg. 82). 
( 1 ) Equipment. 

WRENCH, open-end, s/s -in. 



WRENCH, open-end, iMo-in. 
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(2) Procedure. 

(a) Install Belt on Pulleys. Make sure fan assembly is in its lowest 
adjustable position. Place one-half of belt between radiator core and fan 
blades and lower through shroud and around blades (hg. 82). Enter belt 
on crankshaft pulley first, then fan, and water pump drive shaft pulleys. 

(b) Adjust Belt Tension (par. 75 c). 

WRENCH, open-end, H-in. WRENCH, open-end, iMe-in. 



Figure 83 — Adjusting Pan Beit 


d. Fan Belt Adjustment (fig. 83). 

WRENCH, open-end, s/s-in. WRENCH, open-end, IVs-in. 

Loosen the lock nut on the fan spindle (IVi-in. open-end wrench) 
just enough to permit the fan assembly to be moved up or down with 
the adjusting bolt (fig. 83). Tighten or loosen the fan belt until there is 
1-inch deflection (%-in. open-end wrench). Tighten the lock nut on the 
fan spindle securely (IVi-in. open-end wrench). NOTE: A fan belt 
should never be adjusted too tight. Too tight a belt causes excessive 
friction and rapid wear of' the belt. 

e. Fan Assembly Removal (fig. 84). 

(1) Equipment. 

WRENCH, open-end, Vi-in. • WRENCH, open-end, %-in. 

WRENCH, open-end, Vs-in. WRENCH, open-end, l^^c-in. 
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(2) Procedure. 

(aj Remove Fan Belt (par. 75 b). 

WRENCH, open-end, yg-in. WRENCH, open-end, l%«-in. 

(b) Remove Fan Blade. 

WRENCH, open-end, Vi -in. 

Remove the foiir cap bolts from the fan blade and hub (V 2 -in. open- 
end wrench). Drop fan blades to bottom of shroud and pull out. 


FAN BLADE PULLEY FAN BRACKET 



tAPD65SM 


Figure 84 — Removing Fan Pulley 


(c) Remove Fan Pulley and Shaft Assembly (fig. 84). 

WRENCH, open-end, s/s-in. WRENCH, open-end, 1%6-in. 

Remove adjusting screw (Vs -in. open-end wrench). Remove fan shaft 
to bracket nut (l%e-in. open-end wrench). Raise the assembly to top of 
bracket slot and slide forward to remove from bracket (fig. 84). 

(d) Remove Bracket. 

WRENCH, open-end, Vi-in. WRENCH, open-end, %-in. 

Remove the three nuts and washers, fastening bracket to engine (V4-in. 
open-end wrench). Remove generator bracket cap screw ( Va-in. open-end 
wrench). Remove bracket from studs. 
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f. Fan Assembly Installation 

( 1 ) Equipment. 

WRENCH, open-end, Vi -in. 
WRENCH, open-end, %-in. 

(2) Procedure. 

(a) Install Fan Bracket. 
WRENCH, open-end, Vi-in. 


WRENCH, open-end, y 4 -in. 
WRENCH, open-end, IVie-in. 

WRENCH, open-end, ^j-in. 



RA PD 65867 


Figure 85 — Installing Fan Shaft Lock Nut 

Place fan bracket on the three studs in front of motor block. Fasten 
with the nuts and washers (%-in. open-end wrench). Enter bolt, lock 
washer, and nut in generator bracket to fan bracket and tighten ( Vi -in. 
open-end wrench). 

CbJ Install Pulley. 

SHELLAC WRENCH, open-end, s/8-in. 

Lay fan blade into bottom of shroud. Make sure that by right-hand 
rotation the fan will force air toward the engine. Shellac a new gasket 
to front end of fan pulley with holes matching pulley tapped holes. Make 
sure the spacing washer is on shaft; then insert into bracket. Install ad- 
justing bolt (Vi -in. open-end wrench) through top of bracket and into 
shaft. Install flat washer, lock washer, and nut on fan shaft loosely 
(fig. 85). 
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(cj Install Blades. 

WRENCH, open-end, V 2 -in. 

Place fan blade on fan pulley and line up drillings; enter cap bolts 
with lock washers and tighten ( V 2 -in. open-end wrench), 

(d) Install Fan Belt (par. 75 c). 

WRENCH, open-end, Vs-in. WRENCH, open-end, iMc-in. 



RA PD 65868 


Figure 86— Thermostat 

76. THERMOSTAT (fig. 86). 

a. Thermostat Description. The bypass thermostat consists 
principally of a housing, bellows, and valve, the entire assembly being 
mounted at the water outlet on top of the cylinder head (fig, 86). 

b. Thermostat Operation. When the engine is cold, the entire 
volume of water leaving the engine is returned directly to the water 
pump, bypassing the radiator and providing recirculation that assures 
warm water surrounding the entire length of the cylinder walls almost 
immediately. As the water becomes hot, the bellows in the thermostat 
begin to expand to permit part of the water to flow to the radiator; and 
at normal operating temperature the bellows are fully expanded to direct 
the full volume of water to the top of the radiator. If the thermostat is 
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ever removed for any cause, the bypass line must be blocked to insure 
full flow of water through the radiator (fig. 66). 

c. Water Temperature. Except when the engine has just been 
started, water should enter at a temperature of not less than 150 F and 
should leave the top of the engine at 170 F to 190 F. The addition of a 
small amount of water daily is a fair indication that the engine is operat- 
ing at an efficient temperature. An engine that is cooled too much is as 
much to be avoided as one that is undercooled. If the engine is to be idled 
fot long periods of time, it may be necessary to cover part or all of the 
radiator to make sure that proper operating temperatures are main- 
tained. Overcooling causes condensation and crankcase dilution which 
usually results in excessive wear. 

d. Thermostat Removal. 

( 1 ) Equipment. 

EXTENSION, 10-in. SOCKET, thin wall, %-in. 

HANDLE, flex WRENCH, open-end, ¥4 -in. 

SCREWDRIVER 

(2) Procedure. 

(a) Remove Upper Water Housing. 

EXTENSION, 10-in. SOCKET, thin wall, y4-in. 

HANDLE, flex WRENCH, open-end, 3/4-in. 

SCREWDRIVER 


Loosen clamp (screwdriver) attaching hose to upper water housing 
and slide hose off water housing. Remove nut (flex handle, extension, 
and %-in. thin wall socket) at rear of housing. Take shakeproof washer 
off and remove coil mounting bracket and remaining shakeproof washer. 
Remove nut (%-in. open-end wrench) and lock washer at front of water 
housing. Housing may then be lifted off. 

(b) Remove Thermostat. Thermostat may be lifted out with fingers 
after water housing is removed. 

e. Thermostat Installation. 

( 1 ) Equipment. 

EXTENSION, 10-in. SOCKET, thin wall, V4-in. 

HANDLE, flex WRENCH, open-end, 3/4-in. 

SCREWDRIVER 


(2) Procedure. 

(a) Installation of Thermostat. 

Place thermostat in cylinder head. Be sure the bellow of thermostat 
is down into cylinder head. 

(b) Replace Water Housing. 

EXTENSION, 10-in. SOCKET, thin wall, y4-in. 

HANDLE, flex WRENCH, open-end, y4-in. 

SCREWDRIVER 


Inspect upper water housing gasket to determine condition. Place 
gasket and upper water housing on studs. Place lock washer and nut on 
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front stud and tighten (%-in. open-end wrench). Place a shakeproof 
washer on rear stud and then place coil mounting bracket and then one 
more shakeproof washer. Place nut and tighten (flex handle, 10-in. 
extension, and %-in. thin wall socket). Replace hose on upper water 
housing and tighten clamp (screwdriver). 

77. RADIATOR. 

a. Radiator Description. The radiator is a tubular construction. 
The core is supported in steel anchorage and bolted in a support that is 
bolted to the front cross member through a cushion. 

b. Radiator Assembly Removal. 

( 1 ) Equipment. 

EXTENSION, 5-in. 

PAN, drain 
PLIERS 
RATCHET 
SCREWDRIVER 
WRENCH, box, 1%6-in. 

WRENCH, open-end, %-in. 

(2) Procedure. 

(a) Drain Cooling System. 

PAN, drain 

Open drain cocks (pliers) at radiator outlet pipe and cylinder block; 
allow cooling liquid to drain into pan (fig. 14). 

(b) Remove Hood (par. 55). 

SCREWDRIVER WRENCH, open-end, %6-in. 

WRENCH, open-end, ys-in. 

(c) Remove Motor Fan Blade. 

WRENCH, open-end, y 2 -in. 

Remove the four cap screws and lock washers holding fan blade to 
fan hub (Va-in. open-end wrench). Remove fan blade. 

(d) Remove Brush Guard (par. 56 f). 

PLIERS WRENCH, open-end, %6-in. 

SCREWDRIVER WRENCH, open-end, 3/4-in. 

WRENCH, box, i%e-in. WRENCH, open-end, ys-in. 

WRENCH, open-end, 3/8-in. 

(e) Disconnect Radiator Stay Rod. 

PLIERS 

Remove the cotter pin in the yoke pin holding the stay rod to the 
radiator (pliers). Remove the yoke pin. 

(t) Loosen Radiator Hold-Down Studs. 

EXTENSION, 5-in. 

RATCHET 
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Figure 87— Removing Radiator Support Nut 


Remove the four nuts, plain flat washers, and springs from the two 
radiator hold-down studs (5-in. extension, ratchet, and ^-in. socket 
wrench (fig. 87). 

Loosen Radiator Hose. 

SCREWDRIVER 

Loosen the hose clamp on the top and bottom radiator hose (screw- 
driver) (fig. 88). Remove the radiator core. 

c. Radiator Assembly Installation (figs. 88 and 89). 

(1) Equipment. 

EXTENSION, 5-in. WRENCH, open-end, %6-in. 

PAN, drain WRENCH, open-end, Vz-in. 

PLIERS WRENCH, open-end, %e-in. 

RATCHET WRENCH, open-end, %-in. 

SCREWDRIVER WRENCH, open-end, Vs-in. 

WRENCH, box, ^^e-in. WRENCH, socket, ^-in. 

WRENCH, open-end, %-in. 

(2) Procedure. 

(a) Install Radiator Core. 

EXTENSION, 5-in. RATCHET 

PLIERS WRENCH, socket, V 4 -in. 
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Figure 88 — Removing Hose Clamp 

Place rubber blocks on radiator hold-down studs. Place radiator core 
assembly in position on front cross member and slide bottom and top 
radiator hose on radiator connections. Fasten radiator stay rod to radiator 
with the yoke pin and cotter key (pliers). 

(b) Install Fan Blade. 

WRENCH, open-end, Vi-in. 

Place the fan blade on the fan hub and enter the four cap screws and 
lock washers. Tighten with Vi -in. open-end wrench. 

(c) Fasten Radiator Hold-Down Stud Nuts. 

EXTENSION, 5-in. WRENCH, socket, y 4 -in. 

RATCHET 

Check the distance between the radiator and fan blade, making sxire 
it is equally spaced at top, bottom right, and left side. Place the coil 
springs, flat washers, and lock washers on the hold-down studs (fig. 89). 
Draw down radiator with hold-down stud nuts until the springs have 
depressed Va inch and then lock them securely with the lock nuts (5-in. 
extension, ratchet, and V4-in. socket wrench). 

(d) Tighten Hose Clamps (fig. 88). 

SCREWDRIVER 

Tighten the top and bottom hose clamps securely (screwdriver) 
(fig. 88). 
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flgwB 89—Hadltttor Support Stud 

(e) Install Brush Guard (par. 56 g). 

PLIERS WRENCH, open-end, ys-in. 

SCREWDRIVER WRENCH, open-end, %«-in. 

WRENCH, box, i%e-in. WRENCH, open-end, y 4 -in. 

(f) Install Hood (par. 55). 

SCREWDRIVER WRENCH, open-end, Ke-in. 

WRENCH, open-end, %-in. 

(g) Refill Cooling System. 

PLIERS 

Close drain cocks (pliers) at radiator outlet pipe and cylinder block 
(fig. 14). Fill cooling system with cooling liquid. Check thoroughly for 
leaks. Start motor and warm up properly. Recheck cooling system and 
add additional cooling liquid if required. 

d. Radiator Hose Removal. 

(1) Equipment. 

PAN, drain SCREWDRIVER 

PLIERS 
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(2) Procedure. 

(a) Drain Cooling System (fig. 14). 

PAN, drain PLIERS 

Open drain cocks (pliers) at radiator outlet pif>e and cylinder block 
(fig. 14). Allow cooling liquid to drain into pan. 

(b) Remove Radiator Hose (Upper or Lower). 

SCREWDRIVER 

Loosen the two hose clamp bolts (screwdriver) on the hose and then 
pull the hose from water pii>e. The upper and lower radiator hose are 
removed in the same manner. 

e. Radiator Hose Installation. 

( 1 ) EkjUIPMENT. 

PLIERS SCREWDRIVER 

(2) Procedure. 

(a) Install Radiator Hose (Upper or Lower ). 

SCREWDRIVER 

Thoroughly clean the outside surface of the water pipes. Place the 
hose clamps over the water pipe. Push the radiator hose on to the water 
pipe and radiator coimection. Slide the hose clamps over the radiator 
hose and tighten them securely (screwdriver). 

(b) Fill Cooling System (step c (2) (g) above). 

PLIERS 

78. WATER PUMP. 

a. Water Pump Description. The water pump is a vane type and 
is driven by the fan belt. It is supported by a bracket at the front end of 
the engine. The pump may be removed without disturbing other com- 
ponents of the cooling system. . 

b. Water Pump Packing. 

WRENCH, water pump 

Besides the regular inspection of the water pump, it will be necessary 
occasionally to repack the pump. This is a simple operation which entails 
only the unscrewing of the packing nut (water pump wrench). Remove 
the old packing and replace with new. The packing nut should be tight- 
ened, so that it is snug but not so tight that the packing binds the shaft 

c. Water Pump Lubrication. Refer to Lubrication (section VI). 
The front bearing of the water pump is lubricated with C.G. general 
purpose grease through a grease cup located near the drive' pulley. The 
rear bushing is lubricated with water pump grease through a grease cup. 
The grease cups should be given one full turn every 500 miles. 
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d. Water Pump Removal (fig. 90) 

(1) Equipment. 

HANDLE, ratchet 
PLIERS 

SCREWDRIVER, 6-in. 
WRENCH, open-end, Tie-in. 
WRENCH, open-end, 
y2-in. (2) 

(2) Procedure. 

(a) Remove Fan Belt (par. 75 b). 
WRENCH, op>en-end, H-in. 

(b) Remove Generator (par. 82). 
SCREWDRIVER, 6-in. 

WRENCH, open-end. Tie-in. 

(c) Remove Water Pump. 
HANDLE, ratchet 
PLIERS 

SCREWDRIVER, 6-in. 
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WRENCH, open-end, %e-in. 
WRENCH, open-end, H-in. 
WRENCH, open-end, iTie-in. 
WRENCH, pipe, 10-in. 
WRENCH, socket %e-in. 


WRENCH, open-end, iTie-in, 


WRENCH, open-end, 
Va-in. (2) 


WRENCH, open-end, %e-in, 
WRENCH, pipe, 10-in. 
WRENCH, socket %e-in. 
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Loosen the radiator water outlet hose (screwdriver). Loosen the by- 
pass hose connection at the water pump (pliers). Remove the two cap 
bolts and lock washers holding the water inlet elbow to the cylinder block 
(%«-in. open-end wrench). Remove the three cap bolts and lock washers 
from the front pump bracket (ratchet handle and %6-in. socket wrench) 
(fig. 90). Remove the pump assembly. Remove the pipe nipple from the 
pump (10-in. pipe wrench). Loosen the hose clamps (screwdriver) and 
remove the hoses. 


e. Water Pump Installation. 

( 1 ) Equipment. 

HANDLE, ratchet 
PLIERS 

SCREWDRIVER, 6-in. 
WRENCH, open-end, "Aa-in. 
WRENCH, open-end, 1 / 2 -in. 

(2) Procedure. 

(a) Install Water Pump. 
HANDLE, ratchet 
PLIERS 

SCREWDRIVER, 6-in. 


WRENCH, open-end, %6-in. 
WRENCH, open-end, s/a-in. 
WRENCH, open-end, iMe-in. 
WRENCH, pipe, 10-in. 
WRENCH, socket, %e-in. 


WRENCH, open-end, %6-in. 
WRENCH, pipe, 10-in. 
WRENCH, socket, %6-in. 


Insert the pipe nipple in the water pump and tighten thoroughly 
(10-in. pipe wrench). Slide the hoses over the connections on the water 
pump. Place the water pump into position and tighten the three cap bolts 
and lock washers holding the front bracket to the cylinder block (ratchet 
handle and ’/'ic.-in. socket wrench). Enter the two cap bolts and lock 
washers into the water inlet elbow, place a new gasket into position be- 
tween the block and water inlet elbow, and tighten the water inlet elbow 
securely to the cylinder block (%e-in. open-end wrench). Slide the bypass 
on to the water pump pipe nipple. Tighten all hose clamps securely 
(pliers and screwdriver). Lubricate pump thoroughly (see Lubrication 
Guide (section VI)). 

(b) Install Generator (par. 82). 

SCREWDRIVER, 6-in. WRENCH, open-end, 

WRENCH, open-end, %6-in. V 2 -in. (2) 

(c) Install Fan Belt (par. 75 c). 

WRENCH, open-end, %-in. WRENCH, open-end, iWe-in. 
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79. ELECTRICAL SYSTEM DESCRIPTION AND TABULATED 
DATA. 

a. Electrical System Description. The electrical system consists 
of a generator, current and voltage regulator, battery, battery filter, and 
starting motor. The system is a single wire and is energized from a 
storage battery with negative terminal grounded to the engine. The sys- 
tem has radio interference suppression to prevent interference with radio 
communication. 


b. Electrical System Tabulated Data. 


( 1 ) Battery. 

Make Willard 

Type 6-volt 

Amp hr capacity at 20 hr rate 153 

Number of plates - 19 

Insulation Thread Rubber 

Weight 60 lb 

(2) Generator. 

Make Auto-Lite 

Model GEG 

Volts 6 


Rotation Clockwise 

Drive Belt 

Control Current and voltage regulator 

Brushes 2 
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(3) Generator Regulator. 

Make 

Model 

Type 

(4) Starting Motor. 

Make 

Model 

Volts 

Rotation 

Drive 

Brushes 

Starting switch 

(5) Distributor. 

Make 

Model 

Breaker arms 

Type of control 

Rotation 

(6) Ignition Coil. 

Make 

Type 

(7) Spark Plugs. 

Make 

Size 

(8) Horn. 

Make 

Type 

(9) Lights. 

Headlight 

Blackout marker light 

Blackout stop light 

(10) Switches and Gages. 

Dimmer switch 

Ignition switch 

Instrument light switch .... 

Stop light switch 

Lighting switch 

Starter switch 

Ammeter 

Fuel gage 


Auto-Lite 

VRY 

Vibrating 

Auto-Lite 

MAB 

6 

Clockwise 

Right hand outboard Bendix 

4 

Movmted separate 

Auto-Lite 

IGC 

1 

Full automatic 

Left hand (viewed from top) 

Auto-Lite 

6-volt 

Champion 

14 MM 

Delco-Remy 

6- volt 

Corcoran-Brown 

Industrial Lamp Corp. 

Industrial Lamp Corp. 

Delco-Remy 

United Specialties Co. 

Douglas 

Wagner Electric Co. 

Douglas 

Auto-Lite 

Auto-Lite 

Auto-Lite 


80. ELECTRICAL SYSTEM TROUBLE SHOOTING. 


a. Battery. 

( 1 ) Discharged. 

PessibU CouM 

(a) Faulty generator. 
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PotsibU R«m»dy 

Replace generator (par. 82 c and 
d) or refer to generator trouble 
shooting (par. 80 b). 
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(b) Shorted wiring system. 

Check wiring (par. 89). 

(c) Loose battery terminals. 

Tighten terminals (par. 81 g). 

(d) Defective ground connec- 

Replace ground cable 

tion. 

(par. 81 g). 

(e) Generator output too low. 

Report to higher authority. 

(t) Dry battery. 

Refill (par. 81b). 

(g) Discharged battery, 
b. Generator. 

Recharge (par. 81 d). 

( 1 ) No OuTPirr. 
(a) Sticking brushes. 

Clean brushes, check brush 
spring tension (par. 82 b). 

(b) Worn brushes. 

Report to higher authority or 
replace generator (par. 82 c and d) 

(c) Burned regulator points. 

Report to higher authority or 
replace regulator (par. 83 d and e). 

(d) Loose or defective wiring. 

Check wiring and tighten. 

(e) Dirty commutator. 

Clean (par. 82 b). 

(f) Defective field coils or 

Replace generator (par. 82 c 

armature. 

and d). 

(2) Noisy Generator. 
(a) Loose pulley. 

Tighten pulley. 

(b) Loose generator mounting. 

Tighten generator (par. 82 d). 

(c) Worn generator bearings. 

Replace generator (par. 82 o 
and d) 

c. Generator Regulator and Filter. 

(1) Inoperative Regulator. 
(a) Burned regulator points. 

Replace regulator (par. 83 d and 
e) or report to higher authority. 

(b) Defective wiring. 

Check wiring (par. 89). 

( c) Improper regulator adjust- 

Replace regulator (par. 83 d and 

ments. 

e) or report to higher authority. 

(2) Defective Filter. 

(a) Defective filter may cause 

Remove wires from filter connec- 

ignition system failure. 

tions and connect these wires to- 
gether or replace filter (par. 83 h). 

d. Starting Motor. 


(1) Inoperative Starting Motor. 

(a) Loose or defective wiring. 

Check and tighten (par. 84 d 
and e). 

(b) Dirty or sticking brushes. 

Clean (par. 84 c). 

( c) Dirty commutator. 

Clean (par. 84 c). 

(d) Worn brushes or commu- 

Replace starter (par. 84 d and 

tator. 

e ) or report to higher authority. 

(e) Faulty starter switch. 

Replace switch (par. 90 f). 

(f) Discharged battery. 

Recharge (par. 81 d). 
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Possible Cause Possible Remedy 

(g) Worn bushings in starter. Replace starter (par. 84 d and e). 

(h) Starter operates but does Remove starting motor and clean 

not engage. Bendix drive gear and shaft (par. 

84 d and e). 

e. Distributor. 

( 1 ) Motor Missing Under Load. 

(a) Points too close. Adjust to 0.020-in. (par. 85 b). 

(b) Cracked or dirty distributor Replace defective part or clean 

cap or rotor. (par. 85 b). 

(c) Loose or defective wires. Inspect or replace (par. 85 b). 

(2) Motor Kicks Back in Starting. 

(a) Improper distributor ad- Adjust distributor (par. 85 f ). 
vance. 

(3) Motor Sluggish or Heats. 

(a) Late distributor setting. Adjust distributor (par. 85 f ). 

(4) Motor Pings. 

( a) Early distributor setting. Adjust distributor (par. 85 £). 

(5) Hard Starting. 

(a) Burned or improperly ad- Clean, replace, or adjust points 

justed contact points. (par. 85 c). 

(b) Faulty condenser. Replace (par. 85 g). 

(6) Uneven Motor Operation. 

Defective ignition coil. Replace coil (par. 86). 

f. Spark Plugs. 

( 1 ) Engine Missing on One or More Cylinders. 

(a) Dirty or defective spark Clean, replace or adjust spark 

plugs. plugs to 0.025-in. point clearance 

(par. 87). 

(b) Sluggish motor. Clean and adjust plugs (par. 87 ). 

( c) Defective wiring. Check wiring. 

(d) Leaking plugs or gaskets. Replace plugs or gaskets (par. 87 

c and d). 

81. BATTERY. 

a. Battery Description. The battery is located on the left side and 
is a Willard standard duty type having a rated capacity of 153 ampere 
hours. It is built with a safety-fill construction, which prevents overfilling. 

b. Battery Care and Servicing. 

( 1 ) Most important in the care of an automotive storage battery is 
the fact that its period of useful service is definitely limited if the truck’s 
system continually requires more current than can be supplied by the 
generator. The battery should be used as a source of energy only for 
starting the truck or operating the parking lights for a limited time. If 
due to accessory loads or wiring defects the truck ammeter shows a con- 
stant discharge the battery will run down and give trouble even though it 
is more than amply large for normal requirements. 
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HOW WILLARD SAFETY-FILL WORKS 



To fill the bat- PLACE CAP ON Add water till visi- Remove cap from 

tervr unscrew SAFETY-FILL VENT, ble. Airlock con- SAFETY-FILL vent 

, forming air lock in trols amount that and solution drops 
filler^cap as usual. . ^ ^ * a ■ ■ 

breather-chornber can be added. to correct level. 

It never drinks too much! 


RA PD 65879 

Figure 91— lottery Safety Fill 


(2) To give long and satisfactory service a battery should be kept 
with its electroljrte level between Vi -in. and %-in. above the tops of the 
separators and the specific gravity of the electrolyte maintained above 
1.260. Never fill cells too full of water as spraying will result when the 
battery is being charged. This spraying will wet the battery top and the 
battery will be slowly' discharged as a result of the short circuit formed. 
Damage will also result from corrosion of the battery hanger. 

(3 ) The electrolyte level should be maintained by adding only water 
of high purity — preferably distilled water. The specific gravity is held in 
the proper range by watching the charging rate and giving the battery 
outside charging when necessary. Extra caution should be observed in 
maintaining the state of charge within safe limits during cold weather. 

(4) The battery should be held securely in place by the clamps to 
avoid danger in breaking the container. Excessive force should be avoided 
when tightening the clamp nuts. Battery terminals should be firmly 
clamped to the battery posts. A coat of vaseline on the terminals will 
prevent corrosion. 

(5) The battery is built with “Safety-Fill” construction, which pre- 
vents overfilling and spraying of acid (fig. 91). 

(6) Adding Water to Battery. 

(aj Unscrew filler cap. 

(b) Force filler cap down over the vent tube thus forming an air lock 
in breather chamber. 

(c) Add distilled or approved water until it is near the top of the 
filler well. 

(d) Remove filler cap from vent tube and solution will then drop to 
correct level. 

(e) Screw cap in filler well. CAUTION: If when checking the liquid 
level the electrolyte is found to be even with the bottom of the filled well, 
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take a hydrometer reading and then return solution to the cell as directed 
above. Discard any excess of electrolyte. 

(f) The proper electrol 3 ^e level is %-in. above the top of plates. 

c. Battery Inspection. Every two weeks check the following points: 

( 1 ) Check electrolyte level. Excessive use of water indicates too high 
charge rate. (Check generator regulator setting.) 

(2) Take hydrometer reading to determine the specific gravity of 
the electrol 3 ^e. Specific gravity reading of 1.275 indicates full charge. 
Specific gravity reading of 1.225 indicates V 2 charge. Specific gravity 
reading of 1.150 indicates complete discharge. The temperature of electro- 
lyte must be taken into account to get the true specific gravity reading. 
If the temperature of the electrol 5 ^e is 80 F, no correction is needed. If 
the electrolyte temperature is below 80 F, subtract two points from the 
hydrometer reading for every 5 below 80 F. If the temperatxire is above 
80 F, the correction is to be added. Example: Temperatvu’e 60 F, hydrom- 
eter reading 1.280, True Sp. Gr. 1.272. Temperature 90 F hydrometer 
reading 1.280, True Sp. Gr. 1.284. If the corrected hydrometer reading 
is below 1.225, the battery should be rechai^ed from an outside soxirce. 
If the individual cell readings vary more than 15 or 20 points from each 
other, it is an indication that the battery may be nearing the end of its life. 

(3) See that terminal connections are clean and tight. 

(4) Check voltage regulator settings. 

d. Battery Maintenance. 

( 1 ) Charged batteries not in service will show a gradual and continu- 
ous drop in specific gravity as the acid will slowly react with the active 
materials even where there is no closed external circuit. This drop, when 
the batteries are kept below 70 F, will not average much more than 0.001 
per day over a month’s time. In order to hold the batteries in storage in a 
satisfactory condition, they should be recharged or “boosted” every thirty 
days if possible. This boosting as well as any other recharging should be 
done at a current rate about equal to one ampere per positive plate per 
cell. This means that a fifteen-plate automotive type battery should be 
charged at a rate of about 7.0 amp. Certain types of charging equipment 
known as “constant potential” imits have difficult charging characteristics 
and directions for their use as supplied by the manufacturer should be 
carefully followed. Never use constant potential equipment for giving a 
battery its initial charge or for recharging a badly discharged battery. 

(2 ) Batteries that have been allowed to reach extremely low stages of 
charge through long continued overload or idle standing must be given 
particular care in recharging. Due to the discharged condition the charge 
voltage reading will be low, and if thrown directly on the line of a constant 
potential charging generator, the current is apt to reach a dangerously 
high value with resultant overheating, gassing of water, and low current 
efficiency. Consequently, a badly discharged battery receiving this treat- 
ment may get many times the power input required to recharge a battery 
with no apparent good results. 
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(3 ) Such batteries should be charged at low rates (from three to four 
amperes for all normal automotive type batteries) and continued at low 
rates for at least sixty hours before any decision is made as to whether 
the battery is worth further attention. Naturally, any observed irregu- 
larity in gravity or charge voltage readings between cells should be 
watched closely as an indication of internal short circuits or cracked 
partition walls. 

e. Battery Temperature Correction. Determination of specific 
gravity is easily accomplished by the use of a commercial hydrometer 
supplied for this purpose. These are usually calibrated to read accurately 
only when the electrolyte is at a certain specified temperature. Standards 
commonly used are 80 F. When taking readings at temperatures other 
than the specified standard, it is necessary to make corrections. For every 
ten degrees the temperature is above the standard, 0.004 must be added 
to the observed reading. For every ten degrees below standard, 0.004 
must be subtracted from the observed reading. Specific gravity readings 
without corrections for temperature are practically meaningless. 

f. Battery Freezing Point. The freezing point of the electrolyte 
depends on its specific gravity and the condition of battery charge. The 
following table gives the freezing temperatures of the battery solution at 
various specific gravities: 


Valuo pf 
Sppciflc 
Gravity 

Frppling 
T«mp. 
D#g. F. 

Valup of 
Sppciflc 
Gravity 

Frppliog 
T#mp. 
Dpg. F. 

1.100 

18 

1.220 

-31 

1.120 

13 

1.240 

-50 

1.140 

8 

1.260 

-75 

1.160 

1 

1.280 

-92 

1.180 

-6 

1.300 

-95 

1.200 

-17 




g. Battery Cable Replacement (figs. 92 and 93). 

(1) Equipment. 

PULLER, battery terminal, WRENCH, open-end, %e-in. 

Stock No. 41-P-2900 

(2) Procedure. 

(a) Remove Negative Cable (figs. 92 and 93). 

PULLER, battery terminal, WRENCH, open-end, %6-in. 

Stock No. 41-P-2900 

Disconnect cable terminal from front battery post (battery terminal 
puller and %e-in. open-end wrench) (figs. 92 and 93). Disconnect 
grounded end of cable from motor block near rear of generator (%e-in. 
open-end wrench). 

(b) Install Negative Cable. 

WRENCH, open-end, %6-in. 
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RA PD 65875 


Figure 93 — Pulling Battery Cable Terminal 
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Figure 92- 
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eosening Battery Cable Terminal 
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Place cap bolt in grounded end of cable and turn in motor block near 
rear end of generator and tighten ('Ko-in. open-end wrench). Place cable 
terminal on front battery post and tighten ("iti-in. open-end wrench). 

(c) Remove Positive Cable. 

PULLER, battery terminal, WRENCH, open-end, %6-in. 

Stock No. 41-P-2900 

Remove cable terminal from rear battery post (battery terminal puller 
and %6-in. open-end wrench). Remove cable from starter switch (”46-in. 
open-end wrench). 

(d) Install Positive Cable. 

WRENCH, open-end, %c-in. 

Place cable on starter switch bolt with lock washer and nut, and tighten 
(%6-in. open-end wrench). Place cable terminal on rear battery post and 
tighten (%6-in. open-end wrench). 

h. Battery Cable Repair. 

( 1 ) Equipment. 

HACKSAW PULLER, battery terminal, 

HAMMER Stock No. 41-P-2900 

WRENCH, open-end, »/i6-in. 

(2) Procedure. 

Remove old terminal from battery post (battery terminal puller and 
%6-in. open-end wrench). Remove terminal from cable by sawing (hack- 
saw) cable off as close to terminal as possible. Strip insulation from cable 
about IV 4 inch and slide new terminal on cable, positive or negative, 
whichever is needed. Pound terminal together (hammer) on cable and 
solder, if soldering equipment is available. Place terminal in place on 
battery and tighten ('/i«-in. open-end wrench). 

i. Battery Removal. 

( 1 ) Equipment. 

PULLER, battery terminal, WRENCH, open-end, %e-in. 

Stock No. 41-P-2900 

(2) Procedure. 

(a) Remove Battery Cables from Battery Posts. 

PULLER, battery terminal WRENCH, open-end, %e-in. 

Loosen battery cable terminal nuts (%o-in. open-end wrench). Remove 
the terminals from the battery posts (battery terminal puller). 

(b) Remove Battery Top Frame. 

Remove the two wing nuts, holding the battery top frame to battery 
and lift the top frame from the battery. Battery can now be removed. 

j. Battery Installation. 

( 1 ) Equipment. 

HAMMER, 1 lb WRENCH, open-end, %e-in. 
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(2) Procedure. 

(a) Install Battery in Battery T ray. 

Lift the battery and place in the battery tray. Place battery top frame 
on the two hold-down studs and replace the two wing nuts. 

(b) Connect Battery Post Terminals. 

HAMMER, 1 lb WRENCH, open-end, %e-in. 

Clean the battery posts and cable terminals and coat with vaseline. 
Connect the cable terminals to the battery posts. Tap the terminal on to 
the post (hammer) and tighten (%c-in. open-end wrench). 

82. GENERATOR. 

a. Generator Description. The generator is a six- volt, heavy- 
duty, clockwise, two-brush unit driven from a V-belt connected to the 
water pump pulley. The terminals have a capacitor to reduce radio 
interference. 

b. Generator Maintenance. 

( 1 ) Equipment. 

SCREWDRIVER VOLTMETER 

(2) Inspection. 

(a) The head band should be removed (screwdriver) and the com- 
mutator and brushes inspected at regular intervals. 

(b) Inspect the commutator. If the commutator is dirty or discolored, 
it can be cleaned by holding a piece of 00 flint paper against it while 
turning the armature slowly. Blow the sand out of the generator after 
cleaning the commutator. If the commutator is rough or worn the gener- 
ator should be removed from the truck and completely overhauled or 
replaced (par. 82 c and d). 

(c) Inspect the brushes. The brushes should slide freely in their 
holders. If the brushes are oil-soaked or if they are worn to less than 
one-half their original length, the brushes should be replaced, or replace 
generator (par. 82 c and d). 

(3) Wiring. 

(a) Visual Inspection. Inspect all wiring from the generator to the 
regulator, from the regulator to the battery, and from the battery to 
ground for worn or frayed insulation, broken wires, and for loose and 
corroded connections. Repair or replace any defective wiring. 

(b) Voltage Drop. Run the generator and turn on lights, so that the 
generator charges at about 10 amperes. With an accurate reading (volt- 
meter) measure the voltage from the generator “A” terminal to the 
regulator “A” terminal, from the generator “F” terminal to the regulator 
“F” terminal, and from the regulator “B” terminal to the battery post. 
The voltage reading for any of these tests should not be more than 
0.1 volt at the 10-ampere charging rate. At the sanje charging rate the 
voltmeter should show no reading when measured from the generator 
frame to the regulator base, the generator frame to the battery ground 
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post, or to the regulator base and the battery ground post. If larger read- 
ings are obtained, the high resistance should be eliminated. 

(4) Operation. 

(aj Run the generator at about 10 to 15 amperes and note the com- 
mutator action. If there is excessive arcing between the brushes and 
commutator, remove the generator. 

(b) Replace the generator head band. 

c. Generator Removal. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, 

WRENCH, open-end, ^/ie-in. V 2 -in. (2) 

(2) Procedure. 

(a) Disconnect Wires. 

SCREWDRIVER WRENCH, open-end. V 2 -in. 

WRENCH, open-end, %e-in. 

Remove ground wire (screwdriver), field wire (T4e-in. oF>en-end 
wrench), and armature wire ( Va-in. open-end wrench) from the generator. 

(b) Remove Generator from Engine. 

WRENCH, open-end, Vi-in. (2) 

Remove generator adjusting bracket clamp bolt, flat washer, and lock 
washer (Va-in. open-end wrench). Move generator away from engine 
and remove belt. Remove the two lower bracket bolts, nuts, and lock 
washers (two Vi -in. open-end wrenches). Generator may now be 
removed. 


d. Generator Installation (figs. 94, 95 and 96). 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, 

WRENCH, open-end, ^Ae-in. Vvin. (2) 

(2) Procedure. 

(a) Install Generator. 

WRENCH, open-end, Vi -in. (2) 

Place the generator in the generator bracket with drive pulley toward 
the front (fig. 94). Enter the two bracket bolts, washers, and nuts; leave 
the nuts loose until fan belt is adjusted (fig. 94). Place the generator belt 
on the pulleys. Install the generator adjusting bracket cap bolt, flat 
washer, and lock washer (fig. 95). Adjust the fan belt by moving the 
generator toward the engine (fig. 96). Adjust until it has approximately 
Vi-inch deflection. Tighten the adjusting cap bolt and the two bracket 
bolts (Vi -in. op>en-end wrench). 

(bj Connect Generator Wires (fig. 95). 

SCREWDRIVER WRENCH, open-end, Va-in. 

WRENCH, open-end, %6-in. 

Install black and yellow wire and capacitor body to ground (screw- 
driver) using shakeproof washer between generator body and capacitor 
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Figure 94 — Installing Generator 
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Figure 95— Tightening Generator Belt Adjusting Strap 
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FIguf 96— Adjusting Generator Belt 


(fig. 95). Connect the blue wire to the field terminal (FIELD) (%«-in. 
open-end wrench) (fig. 95). Connect the brown and black wire and 
capacitor wire to the armature terminal (ARM) (Vi-in. open-end 
wrench) (fig. 95). 

e. Generator Belt Removal. 

(1) Equipment. 

WRENCH, open-end, Vi-in. WRENCH, open-end, iMe-in. 

WRENCH, open-end, H-in. 

(2) Procedure. 

Ca) Remove Fern Belt (par. 75 b). 

WRENCH, open-end, Va-in. WRENCH, open-end, IVie-in. 

(b) Remove iJenerator Drive Belt. 

WRENCH, open-end, Vi -in. 

Remove the bolt from generator adjusting bracket (Vi-in. open-end 
wrench). Pull generator away from engine. Remove belt. 

f. Generator Belt Installation. 

(1) Equipment. 

WRENCH, open-end, Vi-in. WRENCH, open-end, iMs-in. 

WRENCH, open-end, Va-in. 
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(2) Procedure. 

(a) Install Generator Belt. 

Pull generator away from engine; place the generator belt around the 
generator and water pump drive pulleys. Move generator toward engine. 
Enter a cap bolt with lock washer through the generator adjusting 
bracket and into generator housing. Leave cap bolt loose until belt is 
adjusted. 

(b) Adjust Generator Drive Belt (par. 82 d). 

WRENCH, open-end, Vz-in. 

(c) Fan Belt Installation (par. 75 c). 

WRENCH, open-end, Vs-in. WRENCH, open-end, iWe-in. 

83. GENERATOR REGULATOR AND FILTER. 

a. Generator Regulator Description. The regulator is used with 
the shunt type generator and has three units with a separate fvmction to 
perform. These three units are the circuit breaker, voltage regulator, and 
the current limiting regulator. 

b. Generator Regulator Operation. 

(1) Cut-out Relay. The function of a cut-out relay is to auto- 
matically close and open the circuit between the generator and storage 
battery when the generator voltage falls below that of the battery. 

(2) Voltage Regulator. The function of the voltage regulator is 
to hold the generated voltage at a predetermined value as long as the 
circuit values allow the voltage to build up to the operating voltage 
(voltage output at maximum rpm is 8.0 volts). 

(3) Current Regulator. The function of the current limiting 
regulator is to limit the output of the generator to its maximum safe 
output of 40 amps. 

c. Generator Regulator Maintenance. If inspection reveals loose 
or faulty contacts, improper operation, or if the voltage as indicated by 
the voltmeter is consistently above or below normal, the unit should be 
replaced. 

d. Generator Regulator Removal. 

( 1 ) Equipment. 

SCREWDRIVER, 6-in. WRENCH, open-end, 

V 2 -in. (2) 

(2) Procedure. 

(a) Disconnect Wires. 

SCREWDRIVER 

Remove the cap screw and lock washer (screwdriver) attaching the 
blue generator wire and capacitor lead from the regulator field terminal 
“F”. Remove the cap screw and lock washer (screwdriver) attaching the 
brown generator wire and capacitor lead from the regulator armature 
terminal (ARM). Remove the cap screw and lock washer (screwdriver) 
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attaching the brown battery wire from the regulator battery terminal 
(BAT). Disconnect the blue and white ground wire from the regulator 
(screwdriver). 

(b) Remove Regulator. 

WRENCH, open-end, V^-in. (2) 

Remove the four mounting nuts and eight washers (two Va-in. open-end 
wrenches) from the regulator base. Remove regulator from dash. 

(c) Remove Capacitors from Regulator. 

SCREWDRIVER 

Remove the cap screw and lock washer (screwdriver) holding each 
capacitor to the regulator base. 

e. Generator Regulator Installation (fig. 97). 

(1) Equipment. 

SCREWDRIVER WRENCH, open-end, 

V 2 -in. (2) 

(2) Procedure. 

(a) Install Regulator. 

WRENCH, open-end, Va-in. (2) 

Bolt the regulator to the dash with four bolts, nuts, and lock washers 
(two V^-in. open-end wrenches). Place shakeproof washers between 
regulator and dash and one under each unit. 
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(b) Install Capacitors (fig. 97). 

SCREWDRIVER 

Connect the bracket of the large capacitor to the right side of the 
regulator base, and the small capacitor to the left side (screwdriver). 

(c) Connect Wires (fig. 97). 

SCREWDRIVER 

Connect the brown wire leading from the filter to the regulator battery 
(BAT) terminal (screwdriver). Connect the brown generator wire and 
the lead from the large capacitor to the regulator armature (ARM) ter- 
minal (screwdriver). Connect the blue generator wire and the lead from 
the small capacitor to the regulator field terminal (screwdriver). Con- 
nect the blue and white ground wire to the regulator base (screwdriver). 

f. Filter Description (fig. 97). To prevent interference with radio 
communication, the electrical system is equipped with filtered power lines, 
resistance suppressed distributor, spark plugs, and bonding. The filter 
is located on the dash at the right side of the generator regulator. 

g. Filter Maintenance. 

( 1 ) The filter has been placed in series with power lines to regulator 
field terminal. If it appears that failure of the ignition or the charging 
system is due to open circuited filter, the circuit can be checked by con- 
necting a jumper across the terminals of the filter unit. If the filter is 
grounded, disconnect wires from the filter terminals and connect these 
wires together. 

(2) In the event of excessive radio interference: 

(a) Due to Ignition. 

Check distributor, spark plugs, and suppressors. 

Tighten braided bonding straps. 

Tighten radiator and fender supporting bolts. 

(b) Due to Generator. 

Tighten regulator to generator bond. 

Defective or dirty commutator, brushes, and holders. 

Excessively discharged battery, causing high charging rate. 

(c) Due to Erratic Noises. 

Failure of high tension insulation. 

Loose wiring connections or corroded distributor cap towers. 

Defective switches or gages. 

h. Filter Removal. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, 3/s-in. 

WRENCH, open-end, ^la-in. 

(2) Procedure. 

Remove the two wires from the filter (screwdriver) by removing the 
two screws. Remove the four bolts, nuts, and eight shakeproof lock 
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washers holding the filter to the dash (^is-in. open-end wrench and %-in. 
open-end wrench). Remove the filter. 

i. Filter Installation. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, %-in. 

WRENCH, open-end, %6-in. 

Bolt the filter to the dash with the four bolts, nuts, and eight shakeproof 
lock washers (%e-in. open-end wrench and %-in. open-end wrench). 
Fasten the two wires to the filter with the screws and shakeproof lock 
washers. NOTE: One wire connects to the positive side of the ammeter 
and to the filter. The other wire connects to the filter and to the battery 
terminal of the voltage regulator. 

j. Regulator Capacitor Removal. 

( 1 ) Equipment. 

SCREWDRIVER 

(2) Procedure. 

(a) Remove Regulator Field Capacitor. 

SCREWDRIVER 

Remove the screw and lock washer (screwdriver) from the regulator 
field terminal. Remove the screw and lock washer holding capacitor to 
regulator ground (screwdriver). Remove the capacitor. 

(b) Remove Regulator Armature Capacitor. 

SCREWDRIVER 

Remove the screw and lock washer (screwdriver) from the regulator 
armature terminal. Remove the screw and lock washer holding the 
capacitor to the regulator ground (screwdriver). Remove the capacitor. 

k. Regulator Capacitor Installation. 

( 1 ) Equipment. 

SCREWDRIVER 

(2) Procedure. 

(a) Install Regulator Armature Capacitor. 

SCREWDRIVER 

Fasten the capacitor to the regulator ground with the screw and lock 
washer (screwdriver). Fasten the capacitor wire terminal to the regu- 
lator armature terminal with the screw and lock washer (screwdriver). 

(b) Install Regulator Field Capacitor. 

SCREWDRIVER 

Place the screw and lock washer on to the capacitor and fasten it to the 
regulator ground (screwdriver). Connect the capacitor wire terminal to 
the regulator field terminal with screw and lock washer (screwdriver). 

l. Generator Capacitor Removal. 

(1) Equipment. 

SCREWDRIVER WRENCH, open-end, V 2 -in. 
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(2) Procedure. 

Remove the nut and lock washer (Vi-in. open-end wrench) from the 
generator armature terminal. Remove the screw and shakeproof lock 
washer from the generator ground (screwdriver). Remove the capacitor. 

m. Generator Capacitor Installation. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, Vi-in. 

(2) Procedure. 

Fasten the capacitor to the generator ground terminal with a screw and 
shakeproof lock washer (screwdriver). Fasten the capacitor wire ter- 
minal to the generator armature terminal with a nut and lock washer 
(Va-in. open-end wrench). 

n. Ammeter Capacitor Removal. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, %-in. 

(2) Procedure. 

Remove the nut and lock washer from the positive terminal of the 
ammeter (%-in. open-end wrench). Remove the bolt, nut, and shake- 
proof lock washers holding the capacitor to the dash (%-in. open-end 
wrench and screwdriver). Remove the capacitor. 

o. Ammeter Capacitor Installation. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, Vs-in. 

(2) Procedure. 

Fasten the capacitor to the dash with a bolt, nut, and shakeproof lock 
washers (screwdriver and %-in. open-end wrench). Place the capacitor 
wire terminal on to the positive terminal of the ammeter and tighten with 
the nut and lock washer (%-in. open-end wrench). 

p. Coil Capacitor Removal. 

(1) Equipment. 

SCREWDRIVER WRENCH, open-end, %6-in. 

WRENCH, open-end, %-in. 

(2) Procedure. 

Remove the capacitor wire from the coil by removing the nut and 
lock washer (^s-in. open-end wrench). Remove the bolt, nut, and lock 
washer (screwdriver and %e-in. open-end wrench) holding the capacitor 
to the coil mounting bracket. Remove the capacitor. 

q. Coil Capacitor Installation. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, %6-in. 

WRENCH, open-end, %-in. 

(2) Procedure. 

Attach the capacitor to the coil moimting bracket with a bolt, nut, 
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and lock washer (screwdriver and "in-in. open-end wrench). Place the 
capacitor wire terminal on the positive coil terminal and fasten it with 
nut and lock washer (ys-in. open-end wrench). 

r. Distributor and Spark Plug Suppressor Removal. 

( 1 ) Procedure. 

(a) Remove Distributor Suppressor. 

Pull the capacitor from the distributor center terminal. Hold the wire 
and turn the suppressor to the left to remove from wire. 

(b) Remove Spark Plug Suppressor. 

Pull the suppressor from the spark plug. Hold the spark plug wire 
and turn the suppressor to the left to remove from wire. 

s. Distributor and Spark Plug Suppressor Installation. 

( 1 ) Procedure. 

(a) Install Capacitor on Spark Plug. 

Insert the wire into the capacitor and turn to the right to tighten same. 
Push capacitor on the spark plug. 

(b) Install Distributor Capacitor. 

Insert the wire into the capacitor and turn to the right to tighten. Push 
the capacitor into the center terminal of the distributor. 

84. STARTING MOTOR (fig. 98). 

a. Starting Motor Description. The starting motor is a heavy- 
duty four-brush unit and is attached to the flywheel housing on the left 
side of the engine. 

b. Starting Motor Operation. The starting motor cranks the 
engine when the circuit between the starting motor and storage battery 
is completed at the starter switch. Power is transmitted to the engine 
fl3Mvheel ring gear through a Bendix drive. The starting motor merely 
cranks the engine electrically, eliminating hand cranking. 

c. Starting Motor Maintenance. Remove the head band at 
regular intervals and perform the following operations: 

( 1 ) Inspection. 

(a) Commutator. If the commutator is dirty, it can be cleaned by 
holding a piece of 00 flint paper against it while turning the armature 
slowly. Blow the sand out of the motor after cleaning. If the commutator 
is rough or worn, the starting motor should be replaced ( par. 84 d and e ) . 

(b) Brushes. The brushes should slide freely in their holders and 
should not be oil-soaked. If the brushes are oil-soaked or are worn to less 
than one-half of their original length, starting motor should be replaced 
(par. 14 d). 

(c) Wiring. Check the wiring for broken wires, frayed insulation, and 
for corroded connections. Particular attention should be paid to the 
groimd connections. 

(d) Starting Switch. Check the voltage drop across the starting 
switch to see that it does not exceed 0.05 volts per 100 amperes. 
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Figure 98 — Installing Starting Motor 

(e) Replace the head band. 

(2) Lubrication. The oiler in the commutator end cap should be 
given 3 to 5 drops of medium engine oil every 5000 miles. 

d. Starting Motor Removal. 

( 1 ) Equipment. 

WRENCH, open-end, %6-in. 

(2) Procedure. 

(a) Remove Battery Cable. 

WRENCH, open-end, %e-in. 

Remove cable at starting motor (%«-in. open-end wrench). 

(b) Remove Starting Motor. 

WRENCH, open-end, %e-in. 

Remove the three cap bolts (%6-in. open-end wrench) from the start- 
ing motor to fl 3 rwheel housing. Pull starting motor out and down under 
frame. 

e. Starting Motor Installation. 

( 1 ) Equipment. 

WRENCH, open-end, %e-in. 
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(2) Procedure. 

(^aj Install Starting Motor in Flywheel Housing. 

WRENCH, open-end, %e-in. 

Enter starting motor in flywheel housing with terminal to top. Install 
and tighten the three cap bolts and lock washers CHe-in. open-end 
wrench) (fig. 98). 

(b) Install Battery Cable. 

WRENCH, open-end, %o-in. 

Instrll cable to starting motor terminal ('/‘i«-in. open-end wrench). 

85. DISTRIBUTOR. 

a. Distributor Description. The distributor is mounted on the top 
side of the engine and is driven from the camshaft. The distributor ad- 
vances the spark by means of centrifugal governor. 

b. Distributor Maintenance and Adjustments. 

( 1 ) Equipment. 

SCALE, spring. No. 41-T-3383-55 SCREWDRIVER 

(2) The distributor cap should be removed at regular intervals and 
inspection made of cap, rotor, breaker points, and condenser. 

(3) The distributor cap should be visually inspected for: 

(a) Cracks. 

(b) Carbon runners. 

(c) Evidence of arcing. 

(d) Corroded high tension terminals. 

(e) After a distributor cap has had normal use, the inside of the cap 
inserts will become slightly burned on the inside tip. If these inserts are 
badly burned or if they are burned at any other point, the cap should be 
replaced. If none of the above conditions are found, the distributor cap 
should be thoroughly cleaned and set aside for reassembly. 

(4) The rotor should be visually inspected for: 

(a) Cracks. 

(b) Evidence of incorrect burning at the end of the metal strip. 

(c) After a rotor has had normal use, the end of the contact will be- 
come burned. If this burning is not excessive and is found only on the 
end of the metal strip, the rotor need not be replaced. If burning is found 
on the top of the strip, it indicates the rotor is too short and needs replac- 
ing. Usually when this condition is found, the distributor cap inserts will 
be burned on their horizontal face and the cap will also need replacing. 
If none of these conditions are found, thoroughly clean the rotor and set 
aside for reassembly. 

(5) Inspect Breaker Contacts (fig. 99). 

(a) If the contacts are a grayish color and are not burned or pitted, 
they need not be replaced. 
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Figure 99-^^hecklng Breaker Arm Spring Tension 

(b) Breaker contact gap should be 0.020 inch. Check with a feeler 
gage and readjust if necessary (screwdriver and feeler gage). After ad- 
justing, retighten the lock screw and then recheck the gap (fig; 99). 

(c) Check contact point alinement. The contacts should be alined, 
so as to make contact near the center of the contact surfaces. Bend the 
stationary contact bracket to secure proper alinement and then recheck 
the gap. 

(d) Contact point pressure should be 17 to 20 ounces. Check with 
spring scale hooked on the breaker arm at the contact and pull on a line 
perpendicular to the breaker arm (fig. 100). Take the reading just as 
the points separate. This pressure should be within the limits, as too low 
a pressure will cause missing at high speeds and too high pressure will 
cause excessive cam wear. Adjust the point pressure by loosening the 
screw holding the end of the contact arm spring (screwdriver) and slide 
the end of the spring in or out as necessary. Retighten the screw and re- 
check the pressure (screwdriver and spring scale). 

(6) Inspect Condenser. Inspect the condenser for broken wires 
or frayed insulation and clean and tighten the connection to the terminal. 
Be sure the condenser is firmly mounted to the base plate. 
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Figure 100 — Testing Distributor Spring Tension 


(7) Inspect Governor Mechanism. 

(a) Free Operation. Hold the distributor shaft and turn the cam to 
the left as far as it will go and release. The cam should immediately re- 
turn to its original position with no drag or restriction. If the governor 
action is sluggish, the distributor should be replaced (par. 85 d and e). 

(8) Spark Test. Remove the distributor cap, then hand crank the 
engine over slowly until the circuit breakers are closed. Remove second- 
ary coil wire from the center of the distributor cap, then turn on the 
ignition switch. Hold the end of the coil wire within Jio inch off a ground 
on the engine or frame, then, with the finger, open and close the timing 
breaker several times, which should produce sizable red sparks having 
a good body. If the sparks are thin and break up, also blue in color, this 
indicates that the sparks are weak. This might be due to a defect in the 
coil, but it should not be replaced until carefully checking the more likely 
causes, as outlined in the following paragraphs: 


(9) Causes for Contact Burning. 

(a) Too close spacing. Proper clearance is 0.020 inch which should 
be measured with a feeler gage. 

(b) Accumulation of oil, dirt, or other foreign matter on the surfaces. 
Keep clean and smooth and perfectly alined. 


(c) Improper ventilation. 

(d) Weak or insecurely grounded condenser. 

(e) High generator voltage. This condition will not only cause ex- 
cessive contact burning, but will also bum the circuit breaker springs, 
destroying the tension. The generator charging rate should be set just 
high enough to keep the battery properly charged to operate the starter. 
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lights, and other similar accessories. The voltage should be tested by con- 
necting a voltmeter in the circuit from coil terminal to the ground. 

(10) Lubrication. 

(aj Add 3 to 5 drops of medium engine oil to the oiler on the outside 
of the base every 2,000 miles. 

(bj Add 1 drop only of light oil to the breaker arm hinge pin each 
5,000 miles, or whenever a new breaker arm is installed. (Do not over- 
lubricate. ) 

(cj Saturate the felt in the top of the breaker cam with light oil every 
5,000 miles. 

(dj A light wipe of high melting point grease should be applied to 
the cam every 2,000 miles. 

(ej Fill the pockets in the laminated governor weights with a high 
melting point grease every 15,000 miles. 

(fj Add one drop of light oil to each of the slots in the governor yoke 
every 15,000 miles. 


c. Breaker Point Replacement (figs. 101 and 102). 

( 1 ) Equipment. 

SCREWDRIVER, 3-in. 

(2) Procedure. 

(aj Remove Cap and Rotor. Remove wires from spark plugs 1, 2, 
and 3 by pulling straight up on suppressor with fingers. Release the two 
distributor cap to body clips. Lift distributor cap up and move to rear 
of engine. Remove rotor by pulling straight up with fingers. 

(b) Removing Breaker Point and Arm (fig. 101). 
SCREWDRIVER, 3-in. 

Remove screw (3-in. screwdriver) from breaker arm spring anchor 
plate to release breaker arm spring (fig. 101). Lift breaker arm straight 
up to release from breaker arm pivot pin. Remove screw (screwdriver) 
in center of breaker point bracket and remove breaker point and bracket 
assembly off breaker arm pivot pin. 

(c) Install New Breaker Arm and Point. 

SCREWDRIVER, 3-in. 

Place new breaker point and bracket assembly over breaker arm pivot 
pin and drop in place. Enter screw in center of breaker point bracket and 
tighten (3-in. screwdriver). Slide breaker arm over breaker arm pivot 
pin. Place breaker arm spring and copper strap on the cam side of 
breaker arm spring anchor bracket. Enter screw with lock washer and 
plain flat washer through condenser terminal, anchor bracket, breaker 
arm strap, and spring. Turn on nut and tighten (screwdriver). Adjust 
points to proper clearance (par. 85 b (5)). 

(d) Replace Rotor and Cap. 

Line up spring on rotor with flat spot on cam and push rotor down with 
fingers (fig. 102). Place distributor cap on distributor body and line up 
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Figure 101 — Removing Distributor Contact Point 


slot in cap with raised edge on body. Press distributor spring clip>s in 
place with fingers. Connect spark plug wires to spark plugs according to 
metal tags on wires. Press suppressors down with fingers and snap in 
place. 


d. Distributor Removal. 


( 1 ) Equipment. 

GAGE, feeler, 0.005-in. SCREWDRIVER 

HAMMER WRENCH, open-end, ^/ie-in. 

PUNCH, Vs-in. end 

(2) Procedure. 

(a) Remove Distributor from Cylinder Head. 

SCREWDRIVER WRENCH, open-end, %6-in. 

Pull high tension wires from distributor cap. Disconnect primary wire 
at the side of the distributor (screwdriver). Remove hold-down clamp 
bolt (%6-in. open-end wrench). Lift distributor from cylinder head. 

(b) Remove Distributor Coupling. 

HAMMER PUNCH 

Drive out pin which fastens coupling to distributor shaft (hammer and 
punch). Remove coupling and spacer washer. 
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Figure 102 — Removing Distributor Rotor 


e. Distributor Installation (fig. 103). 
( 1 ) Equipment. 


DRILL, %4-in., and electric 
motor 

GAGE, feeler, 0.005-in. 


HAMMER 
SCREWDRIVER 
WRENCH, open-end, %6-in. 


(2) Procedure. 

(a) Assemble Coupling to Shaft. 

DRILL, %4-in., and electric GAGE, feeler, 0.005-in. 

motor HAMMER 


First assemble spacer washer to bottom end of distributor drive shaft; 
then, the coupling. Insert a feeler gage 0.005-in. between coupling and 
spacer washer, holding coupling tight. Drill hole through coupling and 
shaft (%4-in. drill and electric motor). Drive in pin (hammer) and peen 
each end to keep in place. 

(b) Assemble to Engine. 

SCREWDRIVER WRENCH, open-end, %e-in. 

Enter distributor into cylinder head with distributor cap removed. 
While lowering into place, turn distributor rotor until the offset coupling 
drops into place. Install and tighten the hold-down arm bolt (%e-in. open- 
end wrench) (fig. 103). Connect the primary wire to the distributor 
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figure 1 03~— Installing Distributor Hold-Down Boh 


terminal with a screw and lock washer (screwdriver). Insert high tension 
wires in the distributor cap, the coil wire to the center pocket in the cap, 
and the spark plug wires in their order 1-5-3-6-2-4. 


f. Distributor Timing. 

SCREWDRIVER WRENCH, open-end, %«-in. 

(1) Remove Wires from Spark Plugs 1, 2, and 3. Snap off the 
two distributor cap springs and lift cap off distributor. Turn the engine 
over with starting crank until No. 1 cylinder is ready to fire and on top 
dead center (T.D.C. — 1) note the flywheel marks through inspection 
plate on top of flywheel housing ('Ho-in. open-end wrench). Stop the 
rotation on the flywheel mark distributor No. 1 (DST — 1). Note the 
rotation of the distributor, when viewing the top. Check the contact 
spacing which should be 0.020 inch. Loosen the distributor hold-down 
clamp (screwdriver). Turn the distributor body until the breaker points 
are ready to open. Tighten the hold-down clamp. Replace distributor cap, 
making sure the cap springs are firmly in place. Replace the spark plug 
wires 1, 2, and 3. 


(2) Incorrect Timing. This will cause the engine to overheat, re- 
sulting in a loss of power and also a miss. Check the initial timing as in 
(par. 85 £ (1)). 
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Figure 104 — Flywheel Markings 


g. Distributor Condenser Replacement. 

( 1 ) Equipment. 

SCREWDRIVER 

(2) Procedure. 

(a) Removing Distributor Cap and Rotor. 

Remove spark plug wires from cylinders 1, 2, and 3, by pulling straight 
up on suppressor with fingers. Release cap to body clips with fingers and 
lift distributor cap off and place to the rear side of the distributor. Release 
rotor by pulling straight up with fingers. Do not use pliers; they may 
damage rotor. 

(b) Removing Condenser. 

SCREWDRIVER 

Remove screw (screwdriver), attaching condenser body to breaker 
plate. Remove screw (screwdriver), attaching condenser terminal to 
breaker point spring anchor bracket. Condenser may then be removed. 

(c) Installing Condenser. 

SCREWDRIVER 

Place condenser in distributor, insert screw through condenser mount- 
ing bracket and into threaded hole in breaker plate, and tighten (screw- 
driver). Place the other screw with lock washer and flat washer through 
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condenser terminal and through breaker point spring anchor bracket. 
Place nut and tighten (screwdriver). To replace rotor, be sure that the 
spring in rotor is lined up with flat surface on cam; then, push on with 
fingers. Place cap on distributor, making sure offset in distributor cap 
lines up with offset in distributor body. Press distributor cap to body clips 
in place with fingers and put spark plug wires back on by pressing sup- 
pressors down with fingers. NOTE: Replace wires according to number. 


86. IGNITION COIL. 

a. Ignition Coil Description. The ignition coil converts low volt- 
age primary current, from generator or battery, to a higher voltage which 
is strong enough to jump the spark plug gaps. The coil is secured to a 
bracket on the upper water manifold of the engine. 

b. Ignition Coil Maintenance. If in doubt as to coil’s perform- 
ance, substitute a unit known to be satisfactory and check the difference 
in operation; proceed as in paragraph 85 b (8). Terminals must be kept 
tight, clean, and dry. 

c. Coil and Mounting Bracket Removal. 

( 1 ) Equipment. 

EXTENSION, 5-in. WRENCH, open-end, ys-in. • 

HANDLE, flex, 18-in. WRENCH, open-end, %e-in. 

SCREWDRIVER WRENCH, socket, y 4 -in. 

(2) Procedure. 

(a) Remove Secondary Wire. 

Remove secondary wire from center of coil by pulling straight up with 
fingers. 

(b) Remove Primary and Capacitor Wire. 

WRENCH, open-end, ys-in. 

Remove nut (ys-in. open-end wrench) from positive terminal at top 
of coil and remove positive primary wire and capacitor wire. Remove 
nut (%-in. open-end wrench) from negative primary wire terminal at 
top of coil and then remove wire. 

(c) Remove Coil. 

SCREWDRIVER WRENCH, open-end, %e-in. 

Remove two stove bolts (screwdriver and %«-in. open-end wrench) and 
shakeproof washers, one bolt on each side of coil. Coil and capacitor may 
then be removed. 

(d) Remove Coil Bracket. 

EXTENSION WRENCH, socket, 3/4-in., 

HANDLE, flex thin wall 

Remove nut fastening coil bracket to cylinder head and remove bracket 
(flex handle, extension, and %-in. socket). 

d. Coil and Mounting Bracket Installation (fig. 103). 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, %e-in. 

WRENCH, open-end, ys-in. 
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(2) Procedure. 

(a) Install Coil to Mounting Bracket. 

SCREWDRIVER WRENCH, open-end, %6-in. 

Enter the two stove bolts in the coil mounting bracket. Then place a 
shakeproof washer on each of the bolts. Place the capacitor bracket on 
bolt farthest from the distributor and then enter another shakeproof 
washer on each bolt. Place the coil on the mounting bracket and enter 
another shakeproof washer on each bolt (fig. 103). Turn on the nuts and 
tighten (screwdriver and I'iy-in. open-end wrench). 

(b) Connect Primary and Capacitor Wires. 

WRENCH, open-end. Vs -in 

Place wire from distributor on negative terminal of coil and tighten 
nut (%-in. open-end wrench). Place capacitor wire and wire from igni- 
tion switch on positive terminal of coil and tighten nut ( %-in. open-end 
wrench). 

(c) Connect Coil Secondary Wire. 

Place wire leading from center of distributor in center of coil and push 
in with fingers. Be sure this wire is down as far as possible. 

(d) Install Coil and Mounting Bracket. 

EXTENSION WRENCH, socket, y 4 -in. 

HANDLE, flex 

Place the coil and mounting bracket on the rear stud of the upper 
water outlet. Replace a lock washer and nut; tighten with ^^-in. socket, 
thin wall, flex handle, and extension. 


87. SPARK PLUGS. 

a. Spark Plug Description. The spark plugs are of the conven- 
tional type. Spark plug size is 14 mm. 

b. Spark Plug Maintenance. Spark plugs should be removed every 
1000 miles and the gaps checked with a feeler gage to 0.025 inch. Plugs 
should be cleaned and tested every 5,000 miles and changed at 10,000 
miles. 

c. Spark Plug Removal. 

( 1 ) Equipment. 

HANDLE, socket WRENCH, deep socket, 

1%6-in. 

(2) Procedure. 

(a) Remove the wires from the top of the spark plugs by pulling the 
plug suppressor in the direction the plug points. 

(h) Slide the ^%(>-in. deep socket wrench down over the spark 
plug, as far as it will go. NOTE; Be sure that the wrench fits fairly snug 
over the six-sided portion (hex) of the spark plug shell. Otherwise, the 
wrench will slip off and break the insulator. 

(c) Unscrew the spark plug by turning it counterclockwise. 
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(d) Take the gasket off the lower end of the plug or remove it from 
the cylinder head. 

(e) Clean and adjust the gaps to 0.025 inch or replace, if necessary. 

d. Spark Plug Installation. 

( 1 ) Equipment. 

HANDLE, socket WRENCH, deep socket, 

'•’He-in. 

(2) Procedure. 

(a) Place a new gasket on the spark plug and wipe the spark plug 
hole in the cylinder head clean. 

(b) Screw the spark plug in the cylinder head and tighten (‘M«-in. 
deep socket wrench and socket handle). NOTE: Tighten down until it 
bottoms and then turn down only a quarter to a half turn more. 

(c) Insert the suppressors on the spark plugs by pushing down until 
they snap on. 

88. HORN. 

a. Horn Description. The electric horn is a vibrating type, and is 
mounted on the right front fender. 

b. Horn Maintenance. 

( 1 ) Equipment. 

VOLTMETER 

(2) Procedure. 

The following conditions affect the performance of the horn and 
should be checked before attempting to make any adjustments to the 
instruments : 

(a) Low Horn Voltage. If the horn produces a weak signal, the volt- 
age at the horn should be noted. Connect a voltmeter across the horn 
terminals. Voltage reading should not be less than 5 volts. A lower read- 
ing would indicate either a low battery, or a high resistance in the horn 
circuit. 

(b) Low Battery. Check the battery with a voltmeter or hydrometer 
for condition of charge. If low, the battery should be replaced. 

(c) Loose or Corroded Connections in Horn Circuit. Clean and 
tighten connections wherever necessary. Check for defective wiring by 
connecting separate test leads from the horn to the battery. A loose con- 
nection or poor contact at the horn push button switch may cause the 
horn to operate intermittently. Shunt around the horn button to deter- 
mine whether there is a poor contact at the push-button switch. 

c. Horn Adjustment. 

( 1 ) Equipment. 

AMMETER WRENCH, open-end, Va-in. 

SCREWDRIVER 
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(2) Procedure. 

No adjustments should be necessary on new horns, as they are care- 
fully adjusted and tested before they leave the factory. However, if the 
tone is not satisfactory after checking the above conditions, it will be 
necessary to adjust the horn. Remove the back shell from the horn 
(screwdriver). Connect ammeter in circuit at the horn and adjust 
current consumption by varying position of adjusting nut. Loosen ad- 
justing lock nut and turn adjusting nut (Vi-in. open-end wrench and 
screwdriver) to the left to increase the current, to the right to decrease 
the current. Increasing the current increases the volume. Too much 
current will cause the horn to have a sputtering sound. This adjustment 
is very sensitive. Move nut Wo turn at a time and lock in position each 
time before trying the horn. If ammeter is not available, adjust according 
to sound. The correct air gap between the armature and core is very 
important for proper tone. The gap must be uniform across the entire 
surface of the armature. The width of the gap may be determined by 
using a feeler gage. Adjustments are made by means of the air gap 
adjusting nuts. 

d. Horn Removal. 

( 1 ) Equipment. 

EXTENSION, 6-in. WRENCH, open-end, We-in. 

HANDLE, ratchet WRENCH, open-end, %-in. 

SCREWDRIVER, 6-in. WRENCH, socket, 3/4-in. 

(2) Procedure. 

(a) Remove Horn Wires. 

SCREWDRIVER 

Remove the two screws and washers (screwdriver) holding the horn 
wires to the horn. 

(b) Remove Horn from Fender. 

EXTENSION, 6-in. WRENCH, open-end, 3/4-in. 

HANDLE, ratchet WRENCH, socket, 3/4-in. 

WRENCH, open-end, We-in. 

Remove nuts and lock washers from two bolts attaching horn to fender 
(W«-in. open-end wrench, 3^.in. open-end wrench, 3^.in, socket wrench, 
6-in. extension, and ratchet handle). Remove the horn and bolts. 

(c) Horn Button and Wire Removal (par. 142 ). 

e. Horn Installation. 

( 1 ) Equipment. 

EXTENSION, 6-in. 

HANDLE, ratchet 

SCREWDRIVER 

(2) Procedure. 

(a) Install Horn on Fender. 

EXTENSION, 6-in. 

HANDLE, ratchet 

WRENCH, open-end, %6-in. 
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Place two bolts through horn bracket and through fender. Replace 
two lock washers and nuts and tighten (^/le-in. open-end wrench, %-in. 
open-end wrench, ^^-in. socket wrench, 6-in. extension, and ratchet 
handle). 

(b) Replace Horn Wires. 

SCREWDRIVER 

Connect the wires to horn terminals (screwdriver) with two screws 
and washers. 

(c) Horn Button and Wire Removal (par. 142). 


89. WIRING SYSTEM (figs. 107 and 108). 

a. Wiring System Description. The wiring system is composed 
of several harnesses, chassis, regulator, generator, and tilt-ray switch 
(figs. 107 and 108). 

b. Wiring System Maintenance. 

( 1 ) One of the most important things when wiring a vehicle is to use 
the right weight wire in all cases, because too light a wire will not carry 
the current properly, causing the wire to heat up excessively and fail. 
The starting circuit is a very heavy cable as this cable carries the largest 
load; the charging circuit where it does not coincide with the starting 
circuit has cables of medium weight, and the lighting has a light cable. 
Without exception all the connections of the starting and lighting system 
must be made exactly as indicated in the diagram if entirely satisfactory 
results are to be obtained from the equipment. 

(2) In checking the lighting system, it is well to first check the fuses, 
next examine the connections at the motor starting switch or battery to 
see that they are tight and making good electrical contact. When head- 
lights brighten excessively at high speed of motor, examine the charging 
circuit for high resistance. When the instrument panel light and tail light 
flicker at low speed, it is an indication of high resistance in the charging 
circuit. This resistance may be due to a broken or damaged cable or dirty 
or poorly soldered terminal or even to a loose connection. 

(3) It is very important that the wiring of the vehicle be properly 
cared for and it is well to inspect the different terminals and connections 
at regular intervals. The battery terminal should be given special atten- 
tion each time the battery is filled. 

(4) If ammeter or indicator registers discharge with all the lights off 
when the engine idles, look for a short circuit in wiring from battery to 
switch or battery to junction block. If, after checking these parts, the 
trouble is not corrected, it may be due to a defective ammeter and a 
simple test can be made by disconnecting one of the battery terminals, 
either at the battery or in the battery line. If the ammeter hand turns to 
zero, it is evident that the trouble is leakage of current due to short 
circuit which must be remedied immediately before battery becomes dis- 
charged. If the ammeter hand does not return to zero after disconnecting 
battery, it is evident that ammeter is not working properly and should 
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be corrected. If all lights go out look for an open or short circuit between 
the switch and battery. It may also be possible that the connections are 
defective at the lighting switch or the fuses may be burned out. 

( 5 ) In case the starter will not turn the motor over, you should first 
check your battery to see if it is well charged. Constantly trying to start 
with a low battery will result in a worn starter commutator. If the starter 
appears too weak to turn the motor past compression look for either a 
low battery or loose or corroded connections in the starter circuit. Easier 
starting may be secured in cold weather if the clutch is also released; this 
disconnects the motor from the transmission. In this way, it will not be 
necessary for the starter to turn the motor and also transmission gears 
at the same time. If all these items have been checked and the starter 
still does not work properly, it would be well to make complete inspection 
of the starter. It may be that the commutator needs smoothing or other 
repairs are needed. When smoothing commutator, either in starter or 
generator, use No. 00 flint paper, but never use emery paper. 

c. Junction Block Removal (fig. 107). 

( 1 ) Equipment. 

SCREWDRIVER, 6-in. WRENCH, open-end, %6-in. 

WRENCH, open-end, %-in. 

(2) Procedure. 

(a) Remove Junction Block from Dash. 

SCREWDRIVER, 6-in. WRENCH, open-end, ^/ie-in. 

WRENCH, open-end, %-in. 

Remove eight nuts and lock washers (Vs -in. open-end wrench) holding 
wires to junction block. Remove the two bolts, nuts, and lock washers 
holding junction block to dash. Remove the junction block (fig. 109). 

(b) Remove Junction Block from Right-Hand Fender Side Panel. 

SCREWDRIVER, 6-in. WRENCH, open-end, %6-in. 

WRENCH, open-end, %-in. 

Remove the three nuts and washers (%-in. open-end wrench) holding 
the wires to the junction block. Remove the two bolts, nuts, and lock 
washers (screwdriver and Tio-in. open-end wrench) holding junction block 
to fender side panel. Remove the junction block. 

(c) Remove Junction Block from Left-Hand Fender Side Panel. 

SCREWDRIVER, 6-in. WRENCH, open-end, %8-in. 

WRENCH, open-end, %-in. 

Remove the four nuts and lock washers (%-in. open-end wrench) hold- 
ing wires to junction block. Remove the two bolts, nuts, and lock washers 
(screwdriver and %c-in. open-end wrench) from the junction block. Re- 
move junction block. 

d. Junction Block Installation. 

( 1 ) Equipment. 

SCREWDRIVER, 6-in. WRENCH, open-end, %6-in. 

WRENCH, open-end, %-in. 
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(2) Procedure. 

(a) Install Junction Block to Dash. 

SCREWDRIVER, 6-in. WRENCH, open-end, yie-in. 

WRENCH, open-end Vs-in. 

Fasten junction block to dash with two bolts, nuts, and lock washers 
(screwdriver and ^iii-in. open-end wrench). Connect wires to junction 
block (ys-in. open-end wrench) (fig. 109) (par. 89 f (2) (i)). 

(b) Install Junction Block to Right Fender Side Panel. 

SCREWDRIVER WRENCH, open-end, %c-in. 

WRENCH, open-end, Vs-in. 

Fasten junction block to right fender side panel with two bolts, nuts, 
and washers (screwdriver and 'io-in. open-end wrench). Connect wires 
to junction block (par. 69 f (i)). 

(c) Install Junction Block to Left Fender Side Panel. 

SCREWDRIVER WRENCH, open-end, %6-in. 

WRENCH, open-end, %-in. 

Fasten junction block to left front fender side panel with two bolts, 
nuts, and lock washers (screwdriver and ^u-in. open-end wrench). Con- 
nect wires to junction block (par. 89 f (2) (h)). 

e. Chassis Wiring Harness Removal. 

( 1 ) Equipment. 

IRON, soldering WRENCH, open-end, %-in. 

SCREWDRIVER WRENCH, open-end, Tie-in. 

(2) Procedure. 

(a) Remove Wires from Right Fender Junction Block. 

WRENCH, open-end, %-in. 

Remove the three wires (%-in. open-end wrench) from the junction 
block on the right front fender. Red wire is service headlight, the red and 
white wire is the dimmer, and the green and white is the blackout light. 

(b) Remove Horn Wires. 

SCREWDRIVER, 6-in. 

Remove the two black wires from the horn terminal (screwdriver). 

(c) Remove Wires from Left Front Fender Junction Block. 

WRENCH, open-end, %-in. 

Remove the four wires (Vs-in. open-end wrench) from the junction 
block on the left front fender. The red wire connects to the bright head- 
light, the red and white wire to the dimmers, the green and white to the 
blackout light, and the black wire to the horn terminal. 

(d) Remove Wires from Junction Block on Dash. 

WRENCH, open-end, %-in. 

Remove the eleven wires (%-in. open-end wrench) from the junction 
block on the front left side of the dash. Red wires connect to headlight 
(bright), red and white wires to headlight dimmer, green and white to 
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blackout parking light and stop light, brown and black to trailer plug, 
blue to fuel tank, black to the horn, and yellow and black to a dead end. 

(e) Remove Stop Light Switch Wires. 

SCREWDRIVER, 6-in. 

Remove the wires (screwdriver) from the stop light switch on the 
master cylinder. NOTE: There are only two terminals, as these wires are 
doubled up. Red and green with white wires are connected to one ter- 
minal and the two green wires to the other terminal. 

(f) Remove Wire from Fuel Tank Gage Unit. 

SCREWDRIVER, 6-in. 

Remove the blue wire (screwdriver) from the fuel gage unit on the 
fuel tank. Loosen the clip holding the wire to the fuel tank (screwdriver). 

(g) Remove Wires from Right Stop Light and Tail Light. 

IRON, soldering WRENCH, open-end, yg-in. 

SCREWDRIVER, 6-in. 

Disconnect the green stop light wire and green and white tail light wire 
by turning the socket plug one-quarter turn to the right. The wires are 
soldered to the plug terminals and must be removed by heating them 
(soldering iron). Remove the black ground wire on the stop and tail light 
connection (yg-in. open-end wrench). Remove the black ground wire 
on the right side of the cross member (^4 -in. open-end wrench and 
screwdriver). 

(h) Remove Wires from Left Stop Light and Tail Light. 

IRON, soldering WRENCH, open-end, yg-in. 

SCREWDRIVER 

Disconnect the green stop light wire and green and white tail light 
wire by turning the socket plug one-quarter turn to the right. These wires 
are soldered to the plug terminals and must be removed by heating 
them (soldering iron). 

(i) Remove Wires from Trailer Plug. 

SCREWDRIVER, 6-in. WRENCH, open-end, ^lo-in. 

WRENCH, open-end, yg-in. 

Remove the cap on the back of the trailer plug by removing the nut 
(%6-in. open-end wrench). Remove the cap. Remove the black and brown 
junction block to trailer plug wire (yg-in. open-end wrench). Remove 
the green stop light switch to trailer plug wire (yg-in. open-end wrench). 
Remove the black trailer plug ground wire (yg-in. open-end wrench). 

(j) Remove Wires from Chassis. 

SCREWDRIVER WRENCH, open-end, yg-in. 

Remove the fifteen clips holding the wiring harness to the chassis side 
channel and cross members (screwdriver and yg-in. open-end wrench). 
Pull the harness assembly from the chassis. 

f. Chassis Wiring Harness Installation. 

( 1 ) Equipment. 

IRON, soldering WRENCH, open-end, yg-in. 

SCREWDRIVER 
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(2) Procedure. 

(a) Install Wires in Chassis. 

SCREWDRIVER WRENCH, open-end, 3/a-in. 

Slide the harness assembly into place in the left side frame channel. 
Attach the harness assembly to the frame side channel and cross members 
with the fifteen clips, bolts, nuts, and lock washers (screwdriver and %-in. 
open-end wrench). 

(b) Connect Trailer Plug Wires. 

SCREWDRIVER WRENCH, open-end, ^/le-in. 

WRENCH, open-end, 3/s-in. 

Connect the green (stop light switch to right-hand stop light) wire 
to the trailer plug terminal marked TS and tighten it with a nut and lock 
washer (^/g-in. open-end wrench). Connect the brown and black (junc- 
tion block to trailer plug) wire to the trailer plug terminal marked TL 
and tighten with a nut and lock washer (^/g-in. open-end wrench). Con- 
nect the black (right-hand tail light to ground) wire to the terminal 
marked GR on the trailer plug and tighten with nut and lock washer 
(3/g-in. open-end wrench). Slide the cap over the trailer plug and tighten 
cap with a nut (Yie-in. open-end wrench). Fasten the black ground wire 
to the frame with the bolt, nut, and lock washer (screwdriver and Vs-in. 
open-end wrench). 

(c) Connect Left Stop and Tail Light Wires. 

IRON, soldering 

Solder a socket plug to each stop and tail light wire (soldering iron). 
Enter the plugs in the left stop and tail light and turn one-quarter turn 
to the left. The plug with the green wire in the bottom connection (stop 
light) and the plug with the green and white wire in the top connection 
(tail light). Tape the yellow and black (junction block to dead end) wire. 

(d) Connect Right Stop and Tail Light Wires. 

IRON, soldering WRENCH, open-end, %-in. 

SCREWDRIVER 

Solder a socket plug to each stop and tail light wire (soldering iron). 
Enter the socket plugs in the stop and tail light and turn the plugs one- 
quarter turn to the left. The green wire is placed in the lower connection 
(stop light) and the green and white wire in the top connection (tail 
light). Attach the black ground wire to the ground connection of the 
stop and tail light with a nut and washer (3^-in. open-end wrench). 
Connect the other end of the black ground wire to the frame cross mem- 
ber with a bolt, nut, and lock washer (screwdriver and %-in. open-end 
wrench). 

(e) Connect Fuel Gage Unit Wire. 

SCREWDRIVER, 6-in. 

Connect the blue (junction block to fuel tank) wire to the fuel tank 
unit with a screw and lock washer (screwdriver). Attach the wire to the 
fuel tank with a clip and tighten with a screw and lock washer (screw- 
driver). 
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(f) Connect Stop Light Switch Wire. 

SCREWDRIVER, 6-in. 

Connect the terminal with the two green (stop light switch to trailer 
plug and stop light switch to right stop light) wires to the stop light 
switch terminal nearest the frame with a screw (screwdriver). Connect 
the terminal with the two green and white (junction plug to stop and tail 
light switch and stop light switch to right tail light ) wires to the opposite 
stop light terminal with a screw (screwdriver). 

(g) Connect Wires to Junction Block on Dash (fig. 109). 

WRENCH, open-end, 3/s-in. 

1. Connect the wires to the junction block in the following manner 
with eight lock washers and nuts (3/s-in. open-end wrench): 

2. Two red and white wires (junction block to right headlight and 
junction block to left headlight). 

3. Two red wires (junction block to right headlight and junction 
block to left headlight). 

4. Three green and white wires (junction block to right blackout 
marker light and junction block to left blackout marker light). 

5. Brown and black wire (junction block to trailer plug). 

6. Blue wire (junction block to fuel tank). 

7. Black wire (junction block to horn). 

8. Yellow and black wire (junction block to dead end). 

(h) Connect Wires to Left Front Fender Junction Block. 

WRENCH, open-end, Vs-in. 

Connect the wires to the left front fender junction block in the follow- 
ing manner with four lock washers and nuts (^/g-in. open-end wrench): 
The green and white (junction block to left blackout marker light) wire to 
the terminal nearest the radiator. The red and white (junction block to 
left headlight) wire on terminal, second from the front. The red, (junction 
block to left headlight) wire on terminal, third from front. The black 
(horn button to horn) wire on terminal, fourth from front. 

(i) Connect Wires to Right Front Fender Junction Block. 

WRENCH, open-end, 3^-in. 

Connect the wires to the left front fender junction block in the follow- 
ing manner with three lock washers and nuts (3/g-in. open-end wrench) : 
Connect the green and white (junction block to right blackout marker 
light) wire to the terminal nearest the radiator. The red and white (junc- 
tion block to right headlight ) wire to terminal, second from radiator. The 
red (junction block to right headlight) wire to terminal, third from 
radiator. 

(j) Connect Horn Wires. 

SCREWDRIVER, 6-in. 

Connect the two black (horn button to horn and junction block to 
horn) wires to the horn with screws and lock washers (screwdriver). 
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g. Generator to Regulator Wire Harness Removal. 

( 1 ) Equipment. 

SCREWDRIVER, 10-in. WRENCH, open-end, %6-in. 

WRENCH, open-end, 3/s-in. WRENCH, open-end, V 2 -in. 

( 2 ) Procedure. 

Loosen the two wire clips on the generator (%-in. open-end wrench 
and screwdriver ) . Remove the two nuts, lock washers, and the one screw 
holding the three wires (screwdriver, Vui-in. open-end wrench, and Va-in. 
open-end wrench ) . Remove the three screws and lock washers from the 
regulator (screwdriver) and remove the three wires. Slide the two wire 
clips from the wire harness and remove the harness assembly. 

h. Generator to Regulator Wire Harness Installation. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, Vis-in. 

WRENCH, open-end, %-in. WRENCH, open-end, Vi-in. 

(2) Procedure. 

Connect the blue and white wire to the ground terminals of the gener- 
ator and regulator and tighten them with the two cap screws and lock 
washers (screwdriver). Connect the brown and black wire to the gen- 
erator armature terminal and tighten with nut and lock washer (Va-in. 
open-end wrench). Fasten the other end of the brown and black wire to 
the regulator armature terminal and tighten with cap screw (screw- 
driver). Connect the blue wire to the field terminal of the generator 
and tighten with the nut and lock washer (T4o-in. open-end wrench). 
Fasten the other end of the blue wire to the regulator field terminal and 
tighten with the screw and lock washer (screwdriver). Attach the wiring 
harness to the generator with the two clips (screwdriver and %-in. open- 
end wrench). 

i. Regulator to Ammeter Wire Harness Removal. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, ¥8-in. 

(2) Procedure. 

(a) Remove Wire from Ammeter to Battery Circuit Filter. 

SCREWDRIVER WRENCH, open-end, %-in. 

Remove the nut and lock washer on the ammeter (%-in. open-end 
wrench ) positive side. Remove the screw and lock washer on the battery 
circuit filter (screwdriver). Remove the brown and black wire. 

(b) Remove Wire from Battery Circuit Filter to Regulator. 

SCREWDRIVER 

Remove the two screws and lock washers from the regulator and bat- 
tery circuit filter (screwdriver), attaching wire. 

j. Regulator to Ammeter Wire Harness Installation. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, 3/8-in. 
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(2) Procedure. 

(a) Connect Wire to Regulator and Battery Circuit Filter. 

SCREWDRIVER WRENCH, open-end, 3/g-in. 

Connect the short brown and black wire to the battery terminal of the 
regulator with the screw and lock washer (screwdriver). Connect the 
opposite terminal of the wire to the battery circuit filter with the screw 
and lock washer (screwdriver). This is the battery circuit filter terminal 
on the regulator side. 

(b) Connect Wire to Battery Circuit Filter and Ammeter. 

SCREWDRIVER WRENCH, open-end, %-in. 

Connect the long brown and black wire to the battery circuit filter with 
the screw and lock washer (screwdriver). Slide the wire through the 
opening in the dash. Tighten the other end of the wire to the positive 
side of the ammeter with the nut and lock washer (^/^s-in. open-end 
wrench ) . 

k. Junction Block to Tilt-Ray Su it<*h ire Harness Removal. 

( 1 ) Equipment. 

SCREWDRIVER, 6-in. WRENCH, open-end, %-in. 

(2) Procedure. 

Remove the five nuts and three lock washers (%-in. open-end wrench) 
from terminals ‘‘a”, “b”, and “c” of the junction block on the dash. Remove 
the wires from the junction block. Remove the three screws and flat 
washers from the three tilt-ray switch terminals (screwdriver). Remove 
the wire harness assembly. 

l. Junction Block toTilt-Ray Switch ire Harness Installation. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, yg-in. 

(2) Procedure. 

Connect the wires to the tilt-ray switch in the following manner: red 
and white wire on the bottom terminal, the red wire on the center ter- 
minal, and the blue wire on the top terminal (screwdriver). Connect the 
wires to the junction block on the dash in the following manner: the red 
and white wire on terminal “a”, the red wire on terminal “b”, and the 
blue wire on terminal “c” {Vs-in. open-end wrench). The wires from the 
chassis harness are attached in the same manner: the two red and white 
wires to terminal “a"’, the two red wires to terminal ‘‘b”, and the blue wire 
from the cab harness to “c” (^g-in. open-end wrench). 

m. Junction Block to Light Switch ire Harness Removal. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, 6-in. 

(2) Procedure. 

Remove the eleven nuts and six lock washers attaching wires to the 
junction block (%-in. open-end wrench). Remove screw and two wires 
(green and white and brown and black) (screwdtiver ) from the left 
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rear headlight switch. Remove screw and blue wire (screwdriver) from 
the right rear headlight switch terminal. Remove the nut, washer, and 
wire (%-in. open-end wrench) from the fuel gage. Remove the screw 
and black wire ( screwdriver ) from the circuit breaker of the light switch. 
Loosen the two wire clips (screwdriver and %-in. open-end wrench) and 
slide them from the wire harness. Remove the wire harness assembly. 

n. Junction Block to Instrument Wire Harness Installation. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, ys-in. 

(2) Procedure. 

(aj Enter one end of the wiring harness through the opening of the 
dash. Connect the wires to the junction block on the dash with the eleven 
nuts and six lock washers (^s-in. open-end wrench) and to the light 
switch with the three bolts, nuts, and lock washers (screwdriver and 
%-in. open-end wrench). Attach the wires in the following manner: 

(bj Connect the pale blue wire to “c” terminal of the junction block 
and the opposite end to the right rear terminal of the headlight switch. 

(c) Connect the green and white wire to terminal “d” of the junction 
block and the opposite end to the left rear headlight switch terminal. 

(dj Connect the brown and black wire to terminal “e” of the junction 
block and the opposite end to the left rear headlight switch terminal. 

(ej Connect the bright blue wire to terminal “f ’ of the junction block 
and the opposite end to the fuel gage. 

(f) Connect the black wire to terminal “g” of the junction block and 
the opposite end to the circuit breaker on the light switch. 

(gj Connect the yellow and black wire to terminal “h” of the junction 
block and tape the other end, as this is a dead end. 

90. SWITCHES. 

a. Ignition Switch. The ignition switch is a key type that has 
two positions: “off” and “on”. 

(1) Ignition Switch Removal. 

(a) Equipment. 

PLIERS WRENCH, open-end, Yg-in. 

(b) Procedure. 

Remove the two nuts and washers (Ys-in. open-end wrench) attaching 
wires to switch and remove the wires. Remove the nut (pliers) holding 
switch to instrument panel and remove the switch. 

(2) Ignition Switch Installation. 

(a) Equipment. 

PLIERS WRENCH, open-end, Ys-in. 

(b) Procedure. 

Position switch in instrument panel and tighten with round nut (pliers). 
Connect the coil and fuel gage wires with a nut and washer to the lower 

248 



Digitized by 


e 


Original from 

UNIVERSITY OF CALIFORNIA 



ELECTRICAL SYSTEM 


TM 9-815 

90 


Digitized h) 


terminal of the ignition* switch (%-in. open-end wrench). Connect the 
light switch wire with a nut and washer to the upper terminal of the 
ignition switch (%-in. open-end wrench). 


b. Headlight Switch. 

( 1 ) This switch has four positions. When the switch button is all the 
way in, all lights are turned off, Pulling the switch out to the first position 
turns on the blackout headlamp, the blackout tail lamps, and also connects 
the circuit for the blackout stop lamps, the circuit being completed 
through the stop light switch when the brakes are applied. 

(2) To turn on the main headlights, it is necessary to push H on 
the blackout button, and while holding it in, pull the switch button out to 
the main headlight position. When the lighting switch button is pulled 
all the way out, all lights are turned off and connections are made for the 
use of the service stop lights during daylight driving. 

c. Headlight Switch Removal. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, V 2 -in. 

WRENCH, open-end, Va-in. WRENCH, open-end, V 4 -in. 

(2) Procedure. 

(a) Remove the three wires from the circuit breaker (Ys-in. open- 
end wrench). 

(b) Remove the three screws and washers (screwdriver) holding 
wires to the switch. 

(c) Loosen the set screw in the switch knob; turn knob from switch. 

(d) Loosen the cap screw in base of switch ( V 2 -in. open-end wrench ), 
push in safety button, and remove the switch outer cap. 

(e) Remove the nut ( -in. open-end wrench ) holding switch to 
instrument panel and then remove the switch. 

d. Headlight Switch Installation. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, V 2 -in. 

WRENCH, open-end, %-in. WRENCH, open-end, 3/4-in. 

(2) Procedure. 

(a) Place switch in the instrument panel and fasten with nut and 
lock washer (y 4 -in. open-end wrench). 

(b) Put on the switch outer cap and secure with cap screw (V 2 -in. 
open-end wrench). 

(c) Turn switch knob on to switch and secure with lock screw (screw- 
driver). 

(d) Install Headlight Switch Wires (par. 89 n). 

SCREWDRIVER WRENCH, open-end, %-in. 


e. Tilt-Ray Switch, 
button type. 

Google 


The tilt-ray switch is a foot operated, push 
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( 1 ) Tilt-Ray Switch Removal. 

(a) Equipment. 

SCREWDRIVER, 6-in. 

(b) Procedure. 

Remove the three screws and washers (screwdriver) and remove the 
wires from the switch. Remove the two screws (screwdriver) holding 
the switch in the dash. 

(2) Tilt-Ray Switch Install.\tion. 

(a) Equipment. 

SCREWDRIVER, 6-in. 

(b) Procedure. 

Place the tilt-ray switch on the dash and attach with two screws (screw- 
driver). Connect wires (par. 89 I). 

f. Starter Switch Removal. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, %6-in. 

WRENCH, open-end, Vie-in. 

(2) Procedure. 

Remove the two nuts and lock washers from the starter switch and 
remove the battery cables and ignition wire (”i<i-in. open-end wrench). 
Remove the two stove bolts, nuts, and lock washers holding starter switch 
to dash (screwdriver and Vio-in. open-end wrench). Remove starter 
switch. 

g. Starter Switch Installation. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, %6-in. 

WRENCH, open-end, %6-in. 

(2) Procedure. 

Tighten the starter switch to the dash with the two stove bolts, nuts, 
and lock washers (screwdriver and 'io-in. open-end wrench). Fasten the 
two battery cables to the starter switch and the ignition wire to the live 
side of the starter switch with the two nuts and lock washers (9'i6-in. open- 
end wrench). 


91. CIRCUIT BREAKER. 


a. Circuit Breaker Description. There are no fuses in the light 
circuit, instead there is a circuit breaker located in the headlight switch. 
The circuit breaker is a protective device designed to open the circuit 
when a current in excess of what it is intended to carry passes through its 
winding. All current for lights and accessories passes through it. 

b. Circuit Breaker Operation. The circuit breaker breaks the 
current at about 25 amperes, but after opening, allows about 5 amperes 
to pass through, which keeps it vibrating. Thus, the circuit breaker pro- 
tects the battery from rapid discharge when trouble develops. The cir- 
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cuit breaker will continue to vibrate until the trouble is found and 
corrected. 

92. HEAD LAMPS. 

a. Head Lamp Description. The head lamp has a shroud over the 
lens and only one lamp is mounted to the right front fender. Another 
head lamp bracket is mounted on the left front fender in the event the 
lamp is changed to the opposite side. 

b. Headlight Bulb Removal. 

( 1 ) Equipment. 

SCREWDRIVER 

(2) Procedure. 

Remove the three screws holding the headlight rim to the headlight 
(screwdriver). Remove the headlight rim assembly and bulb. 

c. Headlight Bulb Installation. 

(1) Equipment. 

SCREWDRIVER 

(2) Procedure. 

Slide the bulb into the headlight socket and turn to the right to lock 
it. Place the headlight rim assembly on to the headlight and tighten with 
the three screws (screwdriver). 

d. Head Lamp Removal. 

( 1 ) Equipment. 

WRENCH, open-end, %-in. WRENCH, open-end, %-in. 

(2) Procedure. 

Remove the two headlight wires from the right-hand hood side panel 
junction block (%-in. open-end wrench). Remove the nut, lock washer, 
and flat washer (%-in. open-end wrench) holding head lamp to the head 
lamp bracket and remove the head lamp. 

e. Head Lamp Installation. 

( 1 ) Equipment. 

WRENCH, open-end, H-in. WRENCH, open-end, %-in. 

(2) Procedure. 

Install the head lamp on to the right head lamp bracket. Place a flat 
washer, lock washer, and tighten the nut (%-in. open-end wrench). Con- 
nect the wire to the junction block on right-hand hood side panel with 
lock washer and nut (%-in. open-end wrench). 

f. Blackout Marker Light. Two small front marker lamps equipped 
with standard blackout devices are mounted on the right and left side of 
the brush guard. 

g. Blackout Marker Light Bulb Removal. 

( 1 ) Equipment. 

SCREWDRIVER 
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(2) Procedure. 

Remove the screw holding the cover to the front of the marker lamp 
(screwdriver). Remove the cover. Remove the light bulb from the socket. 

h. Blackout Marker Light Bulb Installation. 

( 1 ) Equipment. 

SCREWDRIVER 

(2) Procedure. 

Insert the bulb into the socket. Place the cover over the marker lamp 
and tighten it with the screw (screwdriver). 

i. Blackout Marker Light Removal. 

( 1 ) Equipment. 

WRENCH, open-end, 3/s-in. WRENCH, open-end, Va-in. 

(2) Procedure. 

Remove the nut on the bottom of the parking light (Va-in. open-end 
wrench). Disconnect the wire from the junction block on the fender by 
removing the nut and lock washer (Vs -in. open-end wrench). 

j. Blackout Marker Light Installation. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, Va-in. 

WRENCH, open-end, 3/s-in. 

(2) Procedure. 

Place the blackout parking light on the bracket and tighten with a 
nut (Va-in. open-end wrench). Connect the wire to the fender junction 
block with nut and lock washer (Ys-in. open-end wrench). 

93. TAIL AND STOP LIGHT. 

a. Tail and Stop Light Description. These are a combination 
blackout unit and are mounted in the rear of the cargo body, one on the 
left side and one on the right side. The upper element is the blackout tail 
lamp and the lower element is the stop light. The upper and lower ele- 
ments are separately sealed replaceable units. 

b. Stop and Taillight Bulb Removal. 

( 1 ) Equipment. 

SCREWDRIVER 

(2) Procedure. 

Remove the two screws from the stop and taillight cover (screwdriver). 
Remove the cover and the stop and taillight element. 

c. Stop and Taillight Bulb Installation. 

( 1 ) Equipment. 

SCREWDRIVER 

(2) Procedure. 

Enter the element into the stop and taillight. Slide the cover on the 
stop and taillight and fasten it with the two screws (screwdriver). 
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d. Stop and Taillight Removal. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, V2-in. 

WRENCH, open-end, %c-in. 

(2) Procedure. 

Disconnect the two socket plugs, stop and taillight, by turning the plug 
to the left. Remove the nut and washer from the ground terminal (%-in. 
open-end wrench) and remove the ground wire. Remove the four nuts 
from the stop and taillight (y2-in. open-end wrench) and remove the 
assembly. 

e. Stop and Taillight Installation. 

( 1 ) Equipment. 

WRENCH, open-end, %c-in. WRENCH, open-end, Va-in. 

(2) Procedure. 

Enter the stop and taillight into position on the bracket. Tighten the 
assembly to the bracket with the four nuts (V2-in. open-end wrench). 
Fasten the ground wire with a nut and washer (V^c-in. open-end wrench). 
Enter the light socket plug with the green and white wire on the top con- 
nection and the plug with the green wire in the lower connection. 
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94. ENGINE DESCRIPTION AND TABULATED DATA (figs. 110 
and 111). 

a. Engine Description. The engine is a heavy-duty, six-cylinder 
“L’^-head type. The engine number is on the rear left side below tappet 
cover, The cylinders are numbered from the fan, and motor runs in a 
clockwise direction from cranking location. 


b. Engine Tabulated Data. 

Make Waukesha 

Model BZ 

Number of cylinders 6 

Firing order 1-5-3-6-2-4 

Bore 4 

Stroke 4 Vi -in. 

Displacement (cu in.) 320 

Compression ratio 5.95 to 1 

Brake h. p. (maximum) 95 

Automotive manufacturers’ association h. p 38.4, 

Torque — maximum (ft-lb) 224 

Maximum recommended speed rpm 2800 

governed speed rpm 2800 

Crankcase capacity (refill) 10 qt 

Oil filler location Left rear side 

Oil pressure (maximum) at 2800 rpm 451b 

Oil pressure (minimum) at 350 rpm 151b 

Oil pressure regulator Spring relief valve (right side) 

Valve clearance: 

Intake (cold) 0.010-in. — 0.012-in. 

Exhaust (cold) 0.014-in. — 0.016-in. 
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Weight — bare 700 lb 

Cooling system: 

Water capacity, engine only, quarts 10 

Operating temperatures — water entering 

engine, not less than 150 F 

Water leaving top of engine 170 F to 190 F 



RA PD 65890 

Figure 1 1 0 — Engine Right Side 

95. ENGINE INSPECTION AND TROUBLE SHOOTING. 

a. Engine Inspection. Regular systematic inspection and mainte- 
nance will insure good performance and prolong the life of the engine. 
It does not pay to correct troubles on operating time. Follow a schedule 
that will reveal any necessary attention or repairs before it becomes 
serious. The purpose of this section is to suggest a working schedule that 
will keep the engine in good condition and accomplish a saving of time. 
(1) Daily Inspection. 

(aj Check oil and water level. See that the quantity of both are 
suitable. 
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(b) Check water pump and fan lubrication. 

(c) See that carburetor and breather of air cleaners are not clogged. 
In some extreme services, this may need attention several times daily. 

(d) Go over all the grease cups to assure adequate lubrication of 
working parts. See Lubrication Guide in section VI. 

(2) Weekly Inspection. 

(a) Clean the engine thoroughly on the outside, using SOLVENT, 
dry-cleaning, and a brush to remove all the accumulated grease and dirt. 

(b) Drain the oil filter sediment trap. Replace filter element, if nec- 
essary (par. 102). 

(c) Clean the spark plugs and see that the insulators are not cracked 
(par. 87). Set spark gaps to 0.020-in. When replacing, see that all the 
spark plug gaskets are tight. 

(d) Check for water leaks at the cylinder head gaskets, water mani- 
fold flanges, water pump gland, and hose connections. Stop any leaks. 

(e) Check the condition of the crankcase oil, and if necessary, change 
it (see Lubrication Guide, section VI). When the oil is drained, drain the 
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filter, and replace the filter element, and clean the screen at the oil pump 
intake. 

(f) Test the compression in the cylinders; they should have approxi- 
mately 85 pounds at cranking speed. If the compression is weak, it may 
be necessary to inspect tappet clearance or grind valves (par. 99). 

(3) Monthly Inspection. 

(a) Check valve tappet clearance (par. 99 d). 

(b) See that all wire terminals are tight on the wires and binding 
posts. Clean all oil or dirt from them and if any wires are chafed, replace 
them before they cause trouble (par. 89). 

(c) Clean distributor contact points and adjust gaps (par. 85). Check 
spark timing after cleaning the contact points (par. 85). 

(d) Adjust fan belt. 

(e) Make all inspections outlined in (par. 95 a ( 1 ) (2 ) ) and decide 
whether to regrind the valves. 

(4) Engine Lay-Up. When an engine is to be laid up two weeks or 
more, considerable damage may be done unless the following suggestions 
are carried out: 

(a) Drain the water and lubricating oil from the engine. 

(b) With the pistons down and through each spark plug opening pour 
at least one ounce of engine oil in the cylinder, and distribute the oil by 
cranking the engine for several revolutions. 

(c) Cover all openings in the engine, exhaust pipe outlet, carburetor 
intake breather, and similar parts into the engine to prevent rusting or 
entry of any foreign matter. 

(d) Cover all the outside finished parts with a rust-preventing com- 
pound, slushing grease, or transmission oil. When restoring engine to 
service, it is advisable to replace all water hose connections. 


b. Engine Trouble Shooting. 

(1) To correct a fault or malfunction in an engine, the organization 
personnel should understand the principal functions of engine opera- 
tion, so that a diagnosis can be made to locate a fault. Some of the causes, 
such as starting motor fails to crank engine, engine cranks but fails to 
start, have symptoms that are easy to remedy. The types of trouble that 
may be experienced and the possible remedy are as follows: 


(2) Starting Motor Fails to Crank Engine. 


Pdtsible Cause 

(a) Discharged battery. 

(b) Loose battery connections. 

(c) Starting motor shorted. 

(d) Starting motor bendix drive 
locked in flywheel. 


Possible Remedy 

Test battery and replace (par. 
81). 

Tighten battery terminals. 
Replace (par. 84). 

Shift transmission in high gear 
and rock back and forth or‘ loosen 
starting motor bolts (par. 84). 
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( 3INE Cranks but Fails to Start. 

Possible Cauf« Possible Remedy 

(, ' : ng motor cranks en- Weak battery — charge or replace 


gine too slowly. 

(b) Lack of fuel. 

(c) Fuel lines clogged. 

(d) Poor ignition. 

(e) Improper fuel mixture. 


(par. 81 ). Faulty starting motor — 
replace (par. 84). 

Check fuel tank supply. 

Clean fuel filter (par. 119). 
Clean fuel pump bowl (par. 118). 

Distributor breaker points burned 
or pitted — replace (par. 85 c). 
Weak ignition coil — replace (par. 
86). Weak condenser — replace 
(par. 85 b). Loose terminals on 
ignition wires — tighten. 

Check choke and adjust (par. 
117). 


(4) Engine Starts and then Stops. 


(a) Fuel mixture too rich. 

(b) Engine idles too slowly. 

(c) Suction of air through mani- 
fold. 

(d) Air cleaner clogged. 

(e) Water in fuel. 

(f) Fuel system clogged. 


Open choke — adjust (par. 117). 

Check carburetor adjustment 
(par. 117). 

Check manifold gaskets — tight- 
en or replace (par. 100). 

Clean and refill (par. 122). 

Drain fuel system. 

Clean fuel filter, fuel pump, and 
check for obstruction in fuel lines. 


(5) Engine Missing on One or More Cylinders. To determine 
which cylinder is causing the trouble, run the engine at idling speed, and 
short each spark plug by placing a screwdriver from the spark plug to the 
cylinder head. This will prevent the spark plug from firing. If the engine 
speed and exhaust remains the same with the spark plug shorted that 
means this particular cylinder is not functioning. If the engine speed 
slows down and vibrates, this cylinder is functioning. 


(a) Fouled or cracked spark 
plug. 

(b) Exhaust or intake valve 
stuck. 


(c) Exhaust or intake valve 
spring broken. 

(d) Improper valve adjustment. 


Test spark plug, clean and re- 
place (par. 87). 

Remove valve cover and check 
valves. Free the stuck valve with 
SOLVENT, dry-cleaning. If still 
stuck, remove cylinder and deter- 
mine trouble. 

Replace with a new one (par. 99). 

Adjust valve tappet clearance 
(par. 99). 
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(6) Lack of Power. 


Possible Cause 

(a) Defective ignition system. 

(b) Defective fuel supply. 

(c) Air cleaner restriction. 

(d) Overheated. 

(e) Engine too cool. 


Possible Remedy 

Refer to trouble shooting (par. 
80 e). 

Refer to trouble shooting (par. 
116). 

Clean and renew oil (par. 122). 
Refer to paragraph 97. 

Check thermostat operation or 
cover radiator. 


( 7 ) Overheating. 

(a) Defective cooling system. Refer to trouble shooting (par. 

73). 

(b) Defective ignition system. Refer to trouble shooting (par. 

80). 

(8) Excessive Oil Consumption. 


(a) Overheating. 

(b) Improper grade of oil. 

(c) Oil level too high. 

(d) Oil leaks at gaskets, seals, 
or lines. 

(e) Broken or worn pistons or 
piston rings. 

(f) Worn connecting rod or 
main bearings. 

(g) Worn valve guides. 

(9) Low Oil Pressure. 

(a) Improper grade of oil. 

(b) Oil diluted or dirty. 

(c) Oil pump screen or lines 
clogged. 

(d) Improper oil relief valve ad- 
justment. 

(e) Worn or loose main or con- 
necting rod bearings. 


Refer to paragraph 101. 

Refer to Lubrication Guide (sec- 
tion VI). 

Maintain proper level. 

Check and repair leaks. 

Report to higher authority. 

Report to higher authority. 

Report to higher authority. 

Change to proper grade (refer to 
Lubrication, section VI). 

Change oil (refer to Lubrication, 
section VI). 

Clean (par. 101 b). 

Adjust (par. 101 c). 

Report to higher authority or re- 
place motor (pars. 104-105). 


(f) Defective oil pump. Report to higher authority. 

(10) Popping, Spitting, and Spark Knock. 

(a) Defective ignition system. Refer to paragraph 85. 

(b) Improper carburetor adjust- Refer to paragraph 1 17. 

ment. 
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Possible Cause Possible Remedy 

(cj Inferior or low octane fuel. Use correct fuel. 

Excessive carbon deposits. Clean (par. 97). 

(e) Valves sticking. Remove valves and clean (par. 

99). 

(11) Squealing Noise. 

(a) Dry water pump shaft. Lubricate (refer to Lubrication 

Guide, section VI). 

(bj Seized camshaft or crank- Report to higher authority or 
shaft bearings. replace motor (pars. 104-105). 

Cc) Dry generator bearings. Lubricate. Refer to Lubrication 

Guide (section VI). 

NOTE: It is sometimes difficult to determine if an unusual noise is 
in the engine or in some other unit of the vehicle. To definitely isolate a 
noise in the engine, depress the clutch pedal; if the noise disappears, it is 
then in some other unit of the vehicle. 

(12) Loud Knock. 

(a) Loose or burned out con- Report to higher authority or 

necting rod bearings. replace motor (pars. 104-105). 

(b) Broken piston. Report to higher authority or 

replace motor (pars. 104-105). 

(c) Broken valve. Replace valve (par. 99). 

(13) Dull, Heavy Thump. 

(aj Loose or burned out main Report to higher authority, 
bearings. 

(14) Light Clicking or Rattling Noise. 

(aj No oil in engine. Stop engine immediately and fill 

with oil. Refer to Lubrication (sec- 
tion VI). Check for leaks. 

(b) Sticking valve. Remove valve and clean (par. 

99). 

(c) Broken valve spring. Replace (par. 99). 

(d) W orn or loose timing gears. Report to higher authority. 

(e) Loose fan or generator pul- Tighten (pars. 75-82). 

leys. 


96. ENGINE TUNE-UP (fig. 112). 

a. Equipment. 

BRUSH, wire 

FILE, point 

GAGE, feeler 

HYDROMETER 

SCREWDRIVER 

TESTER, compression 434-64 

WRENCH, box, Vs -in. 



WRENCH, open-end, Tie-in. 
WRENCH, open-end, %e-in. 
WRENCH, open-end, %-in. 
WRENCH, spark plug 
WRENCH, tappet, Va-in. 
WRENCH, tappet, %e-in. 
WRENCH, tension, 

43A-49975 
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b. Procedure. 

( 1 ) Engine performance can be kept at a high standard of efficiency 
by maintaining a few simple adjustments. Today’s high compression 
engines and high speeds demand accurate settings of the ignition and 
fuel system for maximum performance. 

(2) Battery. Check the battery with a hydrometer to determine 
the specific gravity of the- electrolyte (par. 81 ). A weak battery should be 
recharged or replaced. Clean and tighten the battery connections. 



.Figure 1 12 — Testing Compression 


(3) Compression Test (fig. 112). Remove the spark plug wire 
terminals and then the spark plugs (spark plug wrench). The compres- 
sion should be tested with the engine warm by cranking with the starting 
motor. Throttle should be wide open. Compression tests depend upon 
cranking speeds and engine temperature. Place a compression tester in 
the spark plug opening and turn the engine several revolutions and take 
a reading of each cylinder (fig. 112). If the reading indicated by the com- 
pression gage is reasonably high (105 pounds), and uniform, not varying 
more than 10 pounds between cylinders, the compression pressure may 
be considered normal. If the compression test shows an abnormal con- 
dition, check the valve tappet clearance. If they are correct, inspect the 
valves and regrind. An extremely low reading in two adjacent cylinders 
might indicate a blown cylinder head gasket. 
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(4) Valve Tappet Adjustment (par. 99). 


GAGE, feeler 
SCREWDRIVER 
WRENCH, open-end, yir.-in. 


WRENCH, open-end, '‘''m-in. 
WRENCH, tappet, 1 / 2 -in. 
WRENCH, tappet, ';’!i;-in. 


(5) Ignition System. 

BRUSH, wire SCREWDRIVER 

FILE, point WRENCH, open-end, %-in. 

GAGE, feeler WRENCH, spark plug 

(a) Clean the spark plugs and adjust the gaps to 0.025-in. (par. 87). 
Too wide a gap reduces speed and power, and too narrow a gap causes 
uneven engine idling. 

(b) Clean and adjust the distributor contact points to 0.020-in. 
(par. 85). 

(c) Check the distributor cap and rotor for cracks and corrosion. 
Inspect the wires for breaks and cracked insulation. Tighten the primary 
wire terminals at the ignition switch and ammeter (screwdriver and Vs -in. 
open-end wrench). Test the high voltage from the coil to the distributor 
(par. 85). 

(d) Check the distributor timing (par. 85). 

(e) Replace the spark plugs (spark plug wrench). Use a new gasket. 
Snap the spark plug wire terminals on the plugs in their proper firing 
order, 1-5-3-6-2-4. 


(6) Fuel System. 

SCREWDRIVER WRENCH, open-end, 3/4 -in. 

WRENCH, open-end, 

(a) Clean and refill the air cleaner and oil cap breather. Refer to the 
Lubrication Guide in section VI. 

(b) Drain and clean the sediment bowl on the fuel pump and fuel 
filter (®u;-in. and 34-in. open-end wrenches). Inspect the gaskets and 
replace if necessary (par. 119). 

(c) Adjust the carburetor idling screw (screwdriver) and throttle 
stop screw, so that engine idles evenly (par. 117). 

(7) Cylinder Head and Manifold. 

WRENCH, box, S g-in. WRENCH, tension, 

(43A-49975) 

(a) Tighten the cylinder head bolts (tension wrench) to 73-75 ft lb 
(par. 97). NOTE: The cylinder head should be tightened while the 
engine is warm. 

(b) Tighten all manifold studs (%-in. box wrench). If gaskets show 
signs of leaks and cannot be tightened, replace gaskets (par. 101). 

(8) Cooling System. 

SCREWDRIVER 

(a) Tighten all hose connections (screwdriver) and check for water 
leaks. Also, check the fan and generator belts for condition and tension. 
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(b) Replenish the cooling liquid to its proper level. 

(9) Road Test. Road test the vehicle as a final check for other 
mechanical difficulties, which may affect performance. 


97. CYLINDER HEAD AND (;ASKET REMOVAL. 


a. Equipment. 

HANDLE, flex 
LIFTER, engine (7126) 
PAN, drain 

PLIERS 

SCRAPER, carbon 
SCREWDRIVER 

b. Procedure. 

( 1 ) Drain Cooling System. 
PAN, drain 


WRENCH, open-end, Ag-in. 
WRENCH, open-end, "i'-.-in. 
WRENCH, open-end, "i.’-in. 
WRENCH, open-end, Vs-in. 
WRENCH, socket, A 4 -in., with 
extension and ratchet 


PLIERS 


Place hood in open position and then drain cooling system by placing 
drain pan under engine. Open drain cocks (pliers) at radiator outlet 
pipe and cylinder block. Allow cooling liquid to drain in pan. 

(2) Distributor Removal. 

WRENCH, open-end, ^w-in. 

Disconnect spark plug wires. Remove coil primary wire from distribu- 
tor (screwdriver) and pull out the secondary wire from the coil. Remove 
distributor hold-down clamp bolt (^'u,-in. open-end wrench). Lift out 
distributor. 


(3) Remove Spark Plugs (par. 87). 

WRENCH, spark plug 

(4) Remove Coil and Coil Bracket Assembly. 

EXTENSION, ratchet WRENCH, open-end, f s-in. 

HANDLE, ratchet WRENCH, socket, Ai-in. 

Remove nut (As-in. open-end) from ignition wire terminal on top of 
coil. Remove ignition wire and replace terminal nut temporarily to pre- 
vent losing it. Remove the nut (^ 4 -in. socket, extension, and ratchet) that 
holds the coil bracket to the cylinder head water outlet. Remove shake- 
proof lock washer and coil and coil bracket assembly. Remove the re- 
maining shakeproof lock washer. 

(5) Remove Top Water Pipe and Hoses. 

SCREWDRIVER 


Loosen the top radiator hose clamp (screwdriver). Loosen the cylinder 
head water outlet hose clamp (screwdriver). Remove the top water pipe 
and hose assembly. 

(6) Disconnect Thermostat Bypass Water Line from Cylin- 
der Head Water Outlet. 

PLIERS 

Loosen hose clamp (pliers) next to cylinder head water outlet, and 
pull hose from bypass connection in the cylinder head water outlet. 
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(7) Disconnect Temperature Gage Line. 

WRENCH, open-end, Vs -in. 

Remove temperature gage line (Vs -in. open-end wrench) from union 
in cylinder head. NOTE: Place line to one side, so that it will not be- 
come bent or broken. 

(8) Disconnect Breather Cap Chain from Cylinder Head. 

WRENCH, open-end, "i*;-in. 

Remove nut (’'iti-in. open-end wrench) lock washer, and breather cap 
chain, anchoring clip from stud in cylinder head. 

(9) Remove Cylinder Head Bolts. 

HANDLE, flex WRENCH, socket, y 4 -in. 

Start at the front of the cylinder head and remove the cylinder head 
bolts (^ 4 -in. socket wrench and flex handle). NOTE 1: The right-hand 
rear corner of the cylinder head is held with a stud rather than a bolt. 
A bonding strap is also attached to this stud. Remove the stud nut (^ 4 -in. 
socket wrench and flex handle) shakeproof lock washers, and bonding 
strap from the stud. 

NOTE 2: The two brackets holding the generator wire harness in 
place are fastened to the cylinder head with two cylinder head bolts. 
When the cylinder head bolts are removed, these brackets are auto- 
matically removed. Move the wire harness to one side, so that it will be 
out of the way when lifting the cylinder head off the cylinder block. 

(10) Lift Cylinder Head from Cylinder Block and Remove 

Cylinder Head Gasket. 

LIFTER, engine (7126) 

Screw special engine-lifting tool into spark plug hole in cylinder head. 
With one hand on the lifting tool and the other on the cylinder head 
water outlet, lift the cylinder head straight up until it slides off the stud 
at the right-hand rear corner of the cylinder head. Lift cylinder head 
gasket off cylinder block. NOTE: Do not remove the stud from the 
right-hand rear corner of the cylinder block as this acts as a guide to line 
up the cylinder head holes when replacement of gasket and cylinder head 
is made. 

(11) Clean Carbon Formation from Cylinder Head, Cylinder 

Block, and Top of Pistons and Valves. 

RAG, cleaning SCRAPER, carbon 

(43A-16) 

Scrape carbon and any scale formations from cylinder head, cylinder 
block, top of pistons, and valves (carbon scraper). Wipe cylinder walls 
and all parts clean. NOTE: When scraping carbon from the tops of the 
pistons and valves, revolve the engine by the use of the fan until each 
piston to be scraped is flush with the top of the cylinder block. At the 
same time clean the valves that are closed. This will help prevent loose 
carbon or other formations from falling into the cylinders and valve ports. 
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figure 1 13 — Cylinder Head Bolt Tightening Diagram 


98. CYLINDER HEAD AND GASKET INSTALLATION (figs. 113 
and 114). 


a. Equipment. 
EXTENSION, 3-in. 
LIFTER, engine (7126) 
PLIERS 
RATCHET 
SCREWDRIVER 
WRENCH, head tension 
(43A-49975) 


WRENCH, open-end, %-in. 
WRENCH, open-end, %6-in. 
WRENCH, open-end, s/g-in. 
WRENCH, socket, Y 4 -in. 


b. Procedure. 

(1) Cylinder Head Gasket Installauon. 

Place new cylinder head gasket on cylinder block. NOTE; The gasket 
is stamped, “This side up.” Line up gasket holes with holes in cylinder 
block. 

(2) Install Cylinder Head. 

EXTENSION, 3-in. WRENCH, head tension 

SOCKET, 3/4 -in. (43A-49975) 

Install cylinder head on cylinder block with all holes in line. Sort out 
head bolts, select the three bolts which are Vi-in. longer than the rest, and 
install these three loosely in the center section of head. Then, install the 
balance of the bolts which are of one length, making sure that generator 
harness brackets and bonding strap are in place. Use shakeproof washers 
on each side of bond strap. Remove engine lifter. The cylinder head bolts 
should be tightened evenly in rotation (fig. 113), beginning at the center 
of the head and working to the outside ( 3 / 4 -in. socket, extension, and 
head tension wrench). Each bolt should be tightened with a head tension 
wrench, and the foot-pounds of torque with threads clean and dry should 
be between 73 and 75; if threads are cleaned and oiled, applied torque 
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Figure 1 14 — Tightening Cy Under Head 

should be reduced about 10 per cent (fig. 114). The final tightening 
should be done after the engine is run and thoroughly warmed up, and a 
torque reading should be checked at 500 miles of service. 

(3) Connect Breather Cap Chain. 

WRENCH, open-end, /Ic-in. 

Attach clip to head at rear of breather tube on %-in. stud, using lock 
washer and nut (”io-in. open-end wrench). 

(4) Connect Temperature Gage Coupling. 

WRENCH, open-end, s/s-in. 

Connect temperature gage line coupling to fitting in cylinder front of 
breather tube (Vs -in. open-end wrench). 

(5) Connect Bypass Water Line. 

PLIERS 

Connect water line hose to water outlet manifold (pliers). 

(6) Install Top Water Pipe and Hoses. 

SCREWDRIVER 

Check condition of radiator hoses before installing. Enter bottom hose 
to water outlet; then top hose to radiator connection. Slip hose on piping 
approximately 1 inch. Tighten hose clamps (screwdriver). 
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(7) Install Coil and Bracket Assembly. 

EXTENSION SOCKET, 

RATCHET WRENCH, open-end, Vs-in. 

Place bracket with shakeproof washers on each side on water outlet 
rear stud. Tighten (ratchet, extension, and %-in. socket). Connect pri- 
mary wire from ignition switch to the positive terminal of coil (Vs-in. 
open-end wrench). 

(8) Assemble Distributor to Engine. 

WRENCH, open-end, 'io-in. 

Remove distributor cap and then enter the driven shaft and distributor 
body into place. Turn rotor arm until driven coupling drops into place. 
At this time the distributor hold-down clamp will lower to top of engine 
head. Install the clamp bolt into cylinder head (’i<;-in. open-end wrench). 
Replace cap. Replace spark plug wires according to number on metal 
band attached to each wire. Connect wire from distributor to coil nega- 
tive terminal (Vs-in. open-end wrench). 

(9) Install Spark Plugs. 

WRENCH, spark plug 

Place the spark plugs with new gaskets in the plug openings and tighten 
(spark plug wrench). 

(10) Fill Cooling System. 

PLIERS 

Install radiator and cylinder block drain plugs (pliers). Replenish 
cooling system while engine is idling to prevent air pockets. Check for 
water leaks. 

99. VALVES. 

a. Valve Grinding. 

( 1 ) Equipment. 

COMPOUND, valve-grinding 
EXTENSION 
GAGE, feeler 
HANDLE, flex 
HANDLE, ratchet 
LIFTER, valve (14-KD-390) 

PAN, drain 
PLIERS 
RAG, wiping 

SCRAPER, carbon (43A-16) 

SCREWDRIVER 

(2) Procedure. 

(a) Drain Radiator. 

PAN, drain 

Open the drain cock on the lower water pipe (pliers) and drain the 
cooling liquid into a drain pan (drain pan). 
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Figure 1 1 5— Valve Location 
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(b) Remove Cylinder Head (par. 97). 

EXTENSION WRENCH, open-end, 3/s-in. 

HANDLE, flex WRENCH, open-end, ’’Aa-in. 

HANDLE, ratchet WRENCH, open-end, %c-in. 

PLIERS WRENCH, open-end, Vs-in. 

SCRAPER, carbon (43A-16) WRENCH, socket, 3/4-in. 

SCREWDRIVER 

(c) Remove Right Hand Hood Side Panel (par. 55 f ). 

SCREWDRIVER WRENCH, open-end, %c-ih. 

(d) Remove Right Hand Fender Side Panel (par. 56 b). 

SCREWDRIVER WRENCH, open-end, %6-in. 

(e) Remove Valve Door Cover (fig. 116). 

WRENCH, open-end, %e-in. 

Remove the four nuts (fig. 116) and copper washers holding the valve 
door cover to the cylinder block (%-in. open-end wrench). Remove the 
valve door cover. 

(f) Remove Valves (fig. 117). 

LIFTER, valve (14-KD-380) 

NOTE: Place wiping rags around the valve tappets and be sure all 
openings into the crankcase are covered. If this is not done the valve 
keepers may drop into the oil pan (fig. 117). 

Turn the motor over by pulling on the fan belt until the valve nearest 
the radiator (exhaust valve) is completely closed. Place the lifter under- 
neath the valve springs (valve lifter) and compress the valve spring (fig. 
117). Remove the two valve keepers and valve lifter. 
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Figure 1 1 8 — Grinding Valves 


(g) Grind Valve (fig. 1 18 ). 

COMPOUND, valve-grinding SPRING, coil, ^^-in. 

RAGS, wiping TOOL, valve grinder 

SCRAPER, carbon (43A-16) 

Pull the valves from the cylinder block and place them in a rack 
suitably marked, so the valves will be put back in their proper places 
(fig. 115). Clean the cylinder block and valves (carbon scraper). Check 
the valve for a burned seat and warpage. If the valve is warped or burned 
a new valve should be used. Check the valve seat in the cylinder block 
and if the seat is burned, report to higher authority, as the scope in this 
manual does not cover valve seat refacing. Place a small amount of valve- 
grinding compound over the entire valve face, and slip a small coil spring 
over the valve stem. Insert the valve in the cylinder block. The spring 
should just barely hold the valve off its seat. Place the valve-grinding 
tool on to the valve head (fig. 118). Press down until the valve is seated 
and turn the valve one-quarter turn, first in one direction and then the 
other. Do this three or four times and release the pressure so the spring 
will lift it off its seat. Now turn the valve 10 to IS degrees to another 
position and repeat the grinding. When all pits and grooves have dis- 
appeared clean the valve and valve seat thoroughly. Place eight or ten 
pencil marks evenly spaced on the valve face. Drop the valve into the 
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block and turn it one-quarter turn and remove the valve. A perfect seat 
will be indicated if every pencil mark shows where the valve has rubbed it. 
If any pencil marks are left untouched repeat the grinding operation. 
NOTE: Each of the 12 valves is ground in the manner described above. 

(h ) Install Valves (fig. 1 15 ) 

LIFTER, valve (14-KD-380) 

Place the valve into its place in the cylinder block (fig. 115) and com- 
press the valve spring (valve lifter). Slide the two valve keepers into the 
slot on the valve stem and release the lifter. Be sure the valve keepers 
are in their proper place when the valve spring has been released. 

(i) Adjust Valve Clearance (par. 99 b (2) (d)). 

GAGE, feeler WRENCH, tappet, %6-in. 

WRENCH, tappet, Vz-in. 

(j) Install Valve Door Covers. 

WRENCH, open-end, %6-in. 

Slide the valve door covers on to the studs and tighten them with the 
four nuts and copper washers. 

(kj Install Right Hand Fender Side Panel (par. 56 c). 

SCREWDRIVER WRENCH, open-end, %«-in. 


(1) Install Cylinder Head (par. 98). 
EXTENSION 
HANDLE, flex 
HANDLE, ratchet 
PLIERS 

SCREWDRIVER 
WRENCH, head tension 
(43A-49975) 


WRENCH, open-end, Vs-in. 
WRENCH, open-end, %6-in. 
WRENCH, open-end, %6-in. 
WRENCH, open-end, Vs-in. 
WRENCH, socket, V 4 -in. 


(m) Install Right Hood Side Panel (par. 55 g). 

SCREWDRIVER WRENCH, open-end, He-in. 


(n) Fill Radiator 
PLIERS 


Close the drain cock on the lower pipe (pliers). Pour the cooling liquid 
from the drain pan back into the radiator. 


b. Valve Adjustment. 

( 1 ) Equipment. 

GAGE, feeler WRENCH, spark plug 

SCREWDRIVER WRENCH, tappet, V 2 -in. 

WRENCH, open-end, Vie-in. WRENCH, tappet, %e-in. 

WRENCH, open-end, %e-in. 

(2) Procedure. 

(a) Remove Fender Side Panel (par. 56 b). 

SCREWDRIVER WRENCH, open-end, Tie-in. 

(b) Remove V alve Covers. 

WRENCH, open-end, %e-in. 
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Remove the four nuts and copper washers (%e-in, open-end wrench) 
holding the two valve covers on to the cylinder block. Remove the two 
plate covers. 

(c) Remove Spark Plugs. 

WRENCH, spark plug 

Remove all six spark plugs (spark plug wrench). NOTE: This is 
necessary to permit the motor to be turned by pulling on the fan belt 
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figure 1 19 — Adjusting Vaive Tappets 

(d) Adjust Valve Clearance. 

GAGE, feeler WRENCH, tappet, %e-in. 

WRENCH, tappet V 2 -in. 

Turn the motor over by pulling on the fan belt until the exhaust valve 
in cylinder No. 1 (cylinder nearest radiator) is wide open. 

Loosen the jam nut (V 2 -in. tappet wrench and %c-in. tappet wrench) 
on the intake valve tappet adjusting bolt (fig. 119). 

Adjust the clearance between the intake valve stem and tappet to a 
loose 0.010-in. or a tight 0.012-in. (feeler gage, Vi-in. tappet wrench, and 
%6-in. tappet wrench). Tighten the lock nut on the tappet adjustment 
(Vi-in. tappet wrench and %«-in tappet wrench). Recheck the adjust- 
ment to make sure the clearance remained at the clearance specified 
(fig. 120). 
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Figure 120 — Cheeking Vaive Tappet Ciearanee 


Turn the motor over by pulling on the fan belt until the intake valve 
in cylinder No. 1 (cylinder nearest radiator) is wide open. 

Loosen the jam nut (Vi-in. tappet wrench and %6-in. tappet wrench) 
on the exhaust valve tappet adjustment. 

Adjust the clearance between the exhaust valve stem and tappet to a 
loose 0.014-in. or a tight 0.016-in. (feeler gage, Vz-in. tappet wrench, and 
%6-in. tappet wrench). Tighten the lock nut on the tappet ( V 2 -in. tappet 
wrench and %e-in. tappet wrench). Recheck the adjustment to make 
sure the clearance remained at the clearance specified. NOTE: Each 
individual cylinder has the valves adjusted in the same manner as de- 
scribed above. All clearance settings must be made with the motor at 
room temperatures. Always adjust and check tappets with the lifter on 
the base of the cam. 

(e) Install Spark Plugs. 

WRENCH, spark plug 

Install and tighten the six spark plugs (spark plug wrench) in the 
cylinder head and connect the spark plug wires. 

(f) Install Valve Plate Covers. 

WRENCH, open-end, %e-in. 

Check the gaskets on the valve plate covers and if they are not in good 
condition replace them. Slide the valve plate covers on to the studs and 
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tighten them with the four copper washers and nuts (%e-in. open-end 
wrench). It is necessary to have the copper washer under the nut to 
prevent oil leakage at this point. 

(g) Install Fender Side Panel ( par. 56c). 

SCREWDRIVER WRENCH, open-end, ^/ie-in. 


100. MANIFOLD. 

a. Manifold and Gasket Removal (hg. 110). 


(1) Equipment. 
PLIERS 

SCREWDRIVER 
WRENCH, box, Vs-in. 
WRENCH, box, ^Me-in. 
WRENCH, box, V 4 -in. 


WRENCH, open-end, %e-in. 
WRENCH, open-end, Vi -in. 
WRENCH, open-end, %6-in. 
WRENCH, open-end, Vs-in. 


(2) Procedure. 

(a) Remove Right Hood Panels (par. 55 f). 

SCREWDRIVER WRENCH, open-end, %6-in. 


(b) Remove Carburetor ( par. 117). 

PLIERS WRENCH, open-end, %6-in. 

SCREWDRIVER WRENCH, open-end, V 4 -in. 

(c) Remove Governor Butterfly Valve Assembly. 

PLIERS SCREWDRIVER - 

Disconnect the governor arm ball joint (screwdriver and pliers). 
Remove governor butterfly assembly from manifold. 

(d) Remove Fender Side Panel ( par. 56b). 

SCREWDRIVER WRENCH, open-end, %6-in. 

(e) Disconnect Exhaust Coupling (par. 110). 

WRENCH, open-end, %-in. WRENCH, open-end, %-in. 

(f) Remove Brake and Windshield Vacuum Lines. 

SCREWDRIVER WRENCH, open-end, Vi-in. 

Disconnect brake vacuum hose at manifold (screwdriver). Disconnect 
windshield vacuum line at manifold (Vi -in. open-end wrench). 

(g) Remove Manifold. 

WRENCH, box, Vs -in. 


Remove the six nuts and washers attaching manifold to cylinder block 
(Vi -in. open-end wrench). Remove the two nuts (Vs -in. open-end 
wrench) from the side of the manifold. Pull the linkage bracket from 
manifold studs. Remove manifold and gaskets from studs. 

(h) Remove Brake and Windshield Vacuum Fittings. 

WRENCH, adjustable, 10-in. WRENCH, open-end, %i6-in. 

WRENCH, open-end, Vi -in. 

Remove the brake vacuum street ell from manifold (10-in. adjustable 
wrench) and then the windshield wiper vacuum line elbow ( Vi -in. open- 
end wrench) and adaptor (^%o-in. open-end wrench). 
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b. Manifold and Gasket Installation. 


WRENCH, open-end, %6-in. 
WRENCH, open-end, Vs-in. 
WRENCH, open-end, ^We-in. 
WRENCH, open-end, V 4 -in. 


( 1 ) Equipment. 

PLIERS 

SCREWDRIVER 

WRENCH, adjustable, 10-in. 

WRENCH, open-end. Tie-in. 

WRENCH, open-end, Vi-in. 

(2) Procedure. 

(a) Install Brake and Windshield Vacuum Fittings. 

WRENCH, adjustable, 10-in. WRENCH, open-end, ^Tie-in. 

WRENCH, open-end. Tie-in. 

Install windshield vacuum line reducer (^Tie-in. open-end wrench) into 
second opening from rear of intake manifold. Then, install elbow (Tie-in. 
open-end wrench) into reducer. Install brake vacuum line street ell into 
center intake manifold opening (10-in. adjustable wrench). 

(b) Install Manifold Gaskets. 

Place new manifold gaskets on the studs. NOTE: The gasket is 
stamped, “This side out.” 

(c) Install Manifold. 

WRENCH, box, s/s-in. 


Slide the manifold on the studs in the side of the cylinder block. Place 
the carburetor linkage bracket on the two studs at the lower side of mani- 
fold. Place thin flat washers on the carburetor linkage bracket studs and 
the two end studs on the manifold and then place heavier washers on the 
balance of the studs. Tighten nuts evenly and securely, beginning at the 
center (%-in. box wrench). 

(d) Install Brake and Windshield Vacuum Lines. 

SCREWDRIVER WRENCH, open-end, V 2 -in. 

Connect the windshield vacuum line to the rear elbow ( Vi -in. open-end 
wrench). Connect brake vacuum line to the center street ell (screw- 
driver). 

(e) Install Exhaust Pipe Coupling (par. 110). 

WRENCH, open-end, %-in. WRENCH, open-end, Vs-in. 

(f) Install Fender Side Panels (par. 56 c). 

SCREWDRIVER WRENCH, open-end, Tls-in. 

(g) Install Governor Valve Housing. 

PLIERS SCREWDRIVER 


Place new gasket on manifold. Install governor valve housing on mani- 
fold with extension towards front of engine. Connect linkage ball joint to 
governor arm (screwdriver and pliers). 

(h) Install Carburetor (par. 117). 

PLIERS WRENCH, open-end, %e-in. 

SCREWDRIVER WRENCH, open-end, ^-in. 

(i) Install Right Hood Panel (par. 55 g). 

SCREWDRIVER WRENCH, open-end. Tie-in. 

275 

Original from 

UNIVERSITY OF CALIFORNIA 




TM 9-815 

101 

4-TON TRUCK, 4x4 (FOUR WHEEL DRIVE MODEL HAR-1) 

101. OIL PAN AND OIL PRESSURE ADJUSTMENT (fig. 121). 


a. Oil Pan and Gasket Replacement. 


( 1 ) Equipment. 
HANDLE, speed 
KNIFE, putty 
PAN, drain 


SOCKET, %6-in. 

WRENCH, open-end, %e-in. 
WRENCH, open-end, IVi-in. 


(2) Procedure. 

(a) Drain Oil. 

PAN, drain WRENCH, open-end, IVs-iti. 

Place pan under engine and remove oil drain plug ( 1 Vs-in. open-end 
wrench). After oil is drained, replace drain plug. 

(b) Remove Dust Shield. 

WRENCH, open-end, %c-in. 

Remove five cap bolts (9ie-in. open-end wrench) holding dust shield to 
flywheel housing at rear of oil pan. Drop shield straight down until it is 
out of groove in oil pan. 

(c) Removing Oil Pan. 

HANDLE, speed SOCKET, %6-in. 

Remove twenty-six cap bolts (speed handle and %e-in. socket), thirteen 
on each side of oil pan. Drop pan straight down. 

(d) Cleaning Pan. 

KNIFE, putty 

Clean oil pan with SOLVENT, dry-cleaning, and wipe dry. Remove 
the old gaskets (putty knife). 

(e) Installing Gaskets. 

Shellac new gaskets in place on pan and let dry. NOTE: This will 
keep gaskets in place while pan is being installed on engine. 


(f) Installing Pan. 

HANDLE, speed SOCKET, %6-in. 


Lift pan in place on engine base and be sure gaskets are not damaged. 
Replace cap bolts and lock washer and tighten (speed handle and %6-in. 
socket). Do not cut off ends of new gaskets. 

(g) Installing Dust Shield. 

WRENCH, open-end, %o-in. 

Place dust shield in groove in pan and push straight up to get in posi- 
tion. Replace cap bolts and lock washer and tighten (%e-in. open-end 
wrench). 

(h) Lubrication. 

Fill engine crankcase with engine oil to proper level (see section VI). 


b. Oil Pump Screen Maintenance. 

( 1 ) Equipment. 

KNIFE, putty WRENCH, open-end, %e-in. 
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(2) Procedure. 

(aj It is a good plan to clean the oil screen every time the oil is 
changed. This can be accomplished by removing the cover plate (%e-in. 
open-end wrench) from the bottom of the pan (after the oil has been 
drained from the system, of course) and reaching through the opening to 
scrub the screen with a stiff wire brush soaked in gasoline. If it seems 
necessary to give the screen a more thorough cleaning, unscrew and re- 
move the oil pan (par. 101) and then unscrew the two cap screws (%e-in. 
open-end wrench) which hold the screen frame to the goose-necked oil 
inlet pipe. Then set the screen and frame in gasoline long enough to 
soften the carbon which may be hard and tough. A putty knife is the best 
tool for removing it; a blunt stick requires too much pressure and may 
break through the screen itself, while a sharp instrument may cut through. 

(b) Replace the screen on the oil pump and tighten with the two 
cap screws (%e-in. open-end wrench). 

(cj Replace the oil pan (par. 101). 

(dj Refill with new engine oil (see Lubrication Guide, section V). 


c. Oil Pressure Adjustment (fig. 121). 

( 1 ) Equipment. 

SCREWDRIVER, 6-in. WRENCH, open-end, i%6-in. 
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(2) Procedure. 

(aj Remove Acorn Nut. 

WRENCH, open-end, i^/ie-in. 

Remove the acom nut from the adjusting screw and remove the copper 
washer (‘%6-in. open-end wrench). 

(b) Adjust Oil Pressure (fig. 121). 

SCREWDRIVER, 6-in. WRENCH, open-end, i%e-in. 

Loosen the lock nut on the adjusting screw (^^o-in. open-end wrench). 
The oil pressure should read 40 to 45 pounds with the motor warm and 
running at governor speed. Tvim the oil pressure adjusting screw one- 
quarter turn at a time imtil the proper oil pressure is obtained (fig. 121). 
Then, hold the adjusting screw with the screwdriver to prevent it from 
turning while tightening the lock nut. Tighten the lock nut (^^e-in. open- 
end wrench). Place the copper washer over the adjusting screw and 
tighten the acorn nut (^%e-in. open-end wrench). NOTE: To increase the 
pressure turn the adjusting screw to the right. To reduce the oil pressure 
turn the adjusting screw to the left. 

d. Crankcase Ventilator. 

( 1 ) Crankcase Ventilator Description. The later model vehicle 
is provided with a crankcase ventilator that is installed in the manifold 
and piped into the valve cover. The purpose of the crankcase ventilator 
is to insure a constant circulation of fresh air through the crankcase and 
to evacuate “blow-by” gases before they can condense into sludge and 
varnish-forming deposits. 

(2) Crankcase Ventilator Service. The oil breather should be 
serviced at regular intervals to insure an unrestricted flow of clean fresh 
air to the crankcase. The function of the breather is to remove dirt from 
the fresh air that ventilates the crankcase. 

(a) Remove the oil bath breather. 

(b) Wash the cleaning element thoroughly in SOLVENT, dry-clean- 
ing, and dip in a medium grade crankcase oil. 

(c) Remove oil from oil cup, scrape out any accumulated dirt, and 
fill cup to indicated oil level with a medium grade crankcase oil. 

(d) Replace breather. Particular care should be given the oil filler 
cap on the top cover of the breather; if there is any doubt about the 
gasket seal, replace the gasket. 

102. OIL FILTER (figs. 122 and 123) 

a. Oil Filter Description. The oil filter is located on the left side 
of the engine and has a replaceable element. The filter should be cleaned 
at regular intervals and the element changed when the engine oil be- 
gins to discolor. 

b. Oil Filter Element Removal (fig. 122). 

( 1 ) Equipment. 

WRENCH, open-end, %-in. 
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Figure 122 — Removing Oil Filter Element 


(2) Procedure. 

(a) Removing Element (fig. 122). 

WRENCH, open-end, %-in. 

Loosen bolt on top of oil filter (%-in. open-end wrench). Remove 
cover and lift element out with ring attached to element (fig. 122). 

(b ) Cleaning and Replacing Element. 

WRENCH, open-end, ®/i-in. 

To clean the oil filter, remove drain plug (Vs -in. open-end wrench) at 
the bottom of filter. Flush filter with waste oil and wipe out clean. Install 
a new element and cover gasket. Replace cover and tighten nut securely 
(®/8-in. open-end wrench). Start engine and check for leaks. 

c. Oil Filter Removal. 

(1) Equipment. 

WRENCH, open-end, %e-in. 

(2) Procedure. 

Remove the four %-in. cap screws and lock washers holding the oil 
filter base to the motor block (%e-in. open-end wrench) (fig. 123). Re- 
move the oil filter. 
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Figure 1 23— Removing Oil Filter Assembly 

d. Oil Filter Installation. 

(1) Equipment. 

WRENCH, open-end, %e-in. 

(2) Procedure. 

Check the gasket and if gasket is damaged use a new gasket. Place 
the gasket and oil filter assembly on to the motor block and tighten it 
securely with the four %-in. cap screws and lock washers (%e-in. open-end 
wrench). Add one quart of oil to the motor. Start the motor and check 
for oil leaks. 

103. OIL LINE. 

a. Pressure Gage Oil Line Removal. 

(1) Equipment. 

SCREWDRIVER WRENCH, open-end, %6-in. 

WRENCH, open-end, %e-in. WRENCH, open-end, ®/8-in. 

(2) Procedure. 

Disconnect the oil line (%o-in. open-end wrench) on the right side of 
engine (®/i-in. and %e-in. open-end wrenches). Disconnect the oil line 
from the pressure gage (®^-in. and %e-in. open-end wrenches). Loosen 
clip (screwdriver and %e-in. open-end wrench) holding line to dash, and 
remove line. 
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b. Pressure Cage Oil Line Installation. 

(1) Equipment. 

SCREWDRIVER WRENCH, open-end, %6-in. 

WRENCH, open-end, %6-in. WRENCH, open-end, %-in. 

(2) PROCEDtWE. 

Enter oil line through hole in dash and connect one end to oil gage and 
the other end to the engine (%6-in. and %-in. open-end wrenches). Anchor 
oil line to clip on engine side of dash (screwdriver and Tie-in. open-end 
wrench). 


104. ENGINE REMOVAL (figs. 124, 125 and 126). 


a. Equipment. 

BAR, pinch 
CHAIN 

EXTENSION, 6-in. 
HAMMER, 1 lb 
HANDLE, flex 
HANDLE, ratchet 
HOIST, chain 
LIFTER, motor (7124) 
PLIERS 

PULLER, clutch pilot bearing 
(ordnance No. 41-P-2906-15) 
PULLER, battery terminal 
(41-P-2900) 

PUNCH, flat 
SCREWDRIVER, 6-in. 
WRENCH, adjustable, 18-in. 
WRENCH, socket head set 
screw, Vi-in. 


WRENCH, box, %e-in. 
WRENCH, box, i%e-in. 
WRENCH, open-end, H-in. 
WRENCH, open-end. Tie-in. 
WRENCH, open-end, Vz-in. 
WRENCH, open-end, %e-in, 
WRENCH, open-end, Vs-in. 
WRENCH, open-end, V 4 -in. 
WRENCH, open-end, ^Tie-in. 
WRENCH, open-end, Vs-ia. 
WRENCH, open-end, 1 Tie-in. 
WRENCH, pipe, 6-in. 
WRENCH, pipe, 10-in. 
WRENCH, spark plug 
WRENCH, socket, »/ie-in. 
WRENCH, socket, ^-in. 


b. Procedure. 

( 1 ) Remove Hood (par. 55 b). 
PLIERS 


SCREWDRIVER, 6-in. 


(2 ) Remove Hood Side Panels (par. 55 f). 

SCREWDRIVER, 6-in. WRENCH, open-end, Tie-in. 

(3) Remove Brush Guard (par. 56 f). 


PLIERS 

WRENCH, box, i%e-in. 

WRENCH, open-end, Vs-in. 

(4) Remove Radiator (par. 77 b) 

EXTENSION, 6-in. 

HANDLE, ratchet 
PLIERS 

( 5 ) Remove Brush Guard Stay Rods from Dash on Cab. 
WRENCH, open-end, ^^-in. 


WRENCH, open-end, Tie-in. 
WRENCH, open-end, y 4 -in. 
WRENCH, open-end, Vs-in. 

SCREWDRIVER 
WRENCH, open-end, Vi -in. 
WRENCH, socket, y 4 -in. 
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Remove two nuts and lock washers (%-in. open-end wrench) from 
stay rods on inside of cab and remove the stay rod assembly, 

( 6 ) Remove Radiator Stay Rod from Dash Bracket. 

WRENCH, open-end, %-in. 

Remove the nut and lock washer ( ^4 -in. open-end wrench ) from stay 
rod located inside of dash bracket. Remove the stay rod. 

( 7 ) Remove Battery ( par. 81). 

PULLER, battery terminal WRENCH, open-end, %»-in. 

(41-P-2900) 

( 8 ) Remove Coil ( par. 86 ) . 

EXTENSION, 6-in. WRENCH, open-end, %-in. 

HANDLE, ratchet WRENCH, open-end, %-in. 

SCREWDRIVER 

( 9 ) Disconnect Generator W ire Harness. 

SCREWDRIVER WRENCH, open-end, V 2 -in. 

WRENCH, open-end, %e-in. 

Remove screw and lock washer (screwdriver) attaching capacitor and 
ground wire to generator. Remove nut and washer (T4e-in. open-end 
wrench) attaching field wire to generator. Remove nut and washer 
(V 2 -in, open-end wrench) attaching armature wire to generator. Loosen 
the two generator harness clips (screwdriver and %6-in. open-end wrench) 
and lay harness on side. 

( 10 ) Disconnect Starting Motor Cable. 

WRENCH, open-end, %e-in. 

Remove nut and lock washer (%e-in. open-end wrench) holding cable 
to starting motor. Lay cable on fender. 

(11) Disconnect Choke Wire. 

SCREWDRIVER 

Loosen screw (screwdriver) attaching choke wire to carburetor arm. 
Loosen screw (screwdriver) attaching choke assembly to carburetor 
anchor bracket. Remove the choke and lay to one side. 

(12) Disconnect Temperature Gage. 

WRENCH, open-end, s/s-in. 

Disconnect coupling (Vs -in. open-end wrench) holding temperature 
gage wire to side of cylinder head. 

(13) Disconnect Bonding Straps. 

EXTENSION, 4-in. WRENCH, socket, 3/4-in. 

HANDLE, ratchet 

Remove nut (3^-in. socket wrench, extension, and ratchet handle) and 
two lock washers from cylinder head stud. Remove bonding strap from 
stud. 

( 14 ) Disconnect Windshield Wiper Line. 

WRENCH, open-end, Va-in. 
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Figure 124 — Removing Crankshaft Jaw Nut 


Remove the coupling (Vi-in. open-end wrench) attaching the wind- 
shield wiper line to the intake manifold. 

(15) Disconnect Air Cleaner. 

SCREWDRIVER, 6-in. 

Loosen clamp screw at carburetor (screwdriver). Loosen clamp screw 
(screwdriver) holding cleaner tube elbow to air cleaner base. Remove 
tube and elbow. 


(16) Remove Fender Side Panels (Right Side) (par. 56 b). 

SCREWDRIVER WRENCH, open-end, %e-in. 

(17) Remove Accelerator Linkage Cross-Shaft Extension 

Arm (Right Side). 

WRENCH, open-end, %8-in. 

Loosen clamp bolt in extension arm and remove the extension arm 
from the cross shaft. 


(18) Disconnect Brake Vacuum Hose. 

SCREWDRIVER, 6-in. 

Loosen clamp (screwdriver) holding brake vacuum hose to intake 
manifold and remove the hose. 

(19) Remove Exhaust Pipe. 

WRENCH, open-end, Vs-in. WRENCH, open-end, ^%6-in. ' 
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Remove nuts, lock washers, and bolts (ys-in. open-end wrench and 
^^ie-in, open-end wrench) holding exhaust pipe flange to manifold. Lower 
pipe from manifold. 

(20) Disconnect Oil Gage Line. 

WRENCH, open-end, %-in. 

Remove the coupling (%-in. open-end wrench) holding oil line to side 
of engine. 

(21) Disconnect Fuel Pump Line. 

WRENCH, open-end, 3/4 -in. WRENCH, open-end, ys-in. 

Disconnect fuel pump flexible line from line running to fuel filter 
(V 4 -in. open-end wrench and Vs-in. open-end wrench). 

(22) Remove Fan Belt. 

WRENCH, open-end, Vs-in. WRENCH, open-end, iWe-in. 

Loosen the fan shaft lock nut (iVio-in. open-end wrench). Lower fan 
hub in bracket by backing off on fan adjusting bolt (%-in. open-end 
wrench). Remove the fan belt from the pulleys. 

(23) Remove Crankshaft Fan Pulley (fig. 124). 

BAR, pinch WRENCH, adjustable, 18-in. 

Remove the starting crank jaw nut (fig. 124) and shims (18-in. ad- 
justable wrench) from end of crankshaft and remove the fan pulley. Use 
(pinch bar) to pry pulley from crankshaft. 

(24) Remove Rear Engine Hanger Bolts. 

PLIERS WRENCH, open-end, Vs-in. 

SCREWDRIVER WRENCH, open-end, mo-in. 

WRENCH, open-end, Va-in. 

(a) Remove Floor and Toe Boards (par. 153). 

PLIERS WRENCH, open-end, Va-in. 

SCREWDRIVER 

(b) Remove Engine Hanger Bolts. 

PLIERS WRENCH, open-end, mo-in. 

WRENCH, open-end, Vs-in. 

Remove cotter keys (pliers) from the right and left bolts. Remove the 
nuts from the hanger bolts (^Vs-in. open-end wrench and Wjo-in. open-end 
wrench) and then remove the springs and bolts. 

(25) Remove Front Engine Support. 

BAR, pinch WRENCH, open-end, 3^-in. 

Pry the motor to the rear (pinch bar) so that the nut on right stud will 
clear timing gear case. Remove the two nuts and lock washers (3^-in. 
open-end wrench) (fig. 125). 

(26) Disconnect Short-coupled Propeller Shaft (Alinement 

Joint). 

WRENCH, box, %e-in. WRENCH, open-end, %e-in. 

Remove the eight nuts, lock washers, and bolts holding alinement joint 
to transmission companion flange (%t>-in. box wrench and yic-in. open-end 
wrench). Lower front end of alinement joint. 
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Figure 125 — Removing Engine Front Support Nut 


(27) Disconnect Brake, Clutch, and Power Take-off Linkage 

AND Speedometer Cable. 

PLIERS SCREWDRIVER, 6-in. 

Remove cotter key and pin (pliers) holding brake rod to brake pedal. 
Remove clutch pedal pull back spring (pliers). Remove cotter key and 
pin (pliers) connecting PTO shift lever to PTO shifter shaft. Remove 
screw (screwdriver) holding speedometer cable to clutch inspection 
cover. 

(28) Remove Clutch and Brake Levers. 

HAMMER WRENCH, open-end, 

%6-in. (2) 

Loosen the lock bolt (two %e-in. open-end wrenches) holding the clutch 
pedal adjusting arm assembly to the clutch pedal shaft. Drive the ad- 
justing arm assembly from the pedal shaft (hammer). Clutch and brake 
lever and spacer can now be removed from the clutch pedal shaft. 

(29) Remove Transmission Cover (par. 153). 

WRENCH, open-end, %6-in. 

(30) Remove Power Take-off Shift Lever. 

PLIERS 

Remove cotter key (pliers) and plain washer holding shift lever and 
remove the lever. 
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Figure 1 26— Engine Removal 


(31) Disconnect Winch Propeller Shaft (par. 171 a). 

HAMMER WRENCH socket head set 

PUNCH, flat screw, Vi-in. 

(32) Remove Engine (fig. 126). 

BAR, pinch LIFTER, motor (7126) 

HOIST, chain 

Enter motor lifter in rear hole in cylinder head and attach to chain 
hoist. Raise motor from front motor support using caution that all con- 
nections are free. As motor is raised, it will have to be removed forward 
out of chassis or else move the chassis back (fig. 126). Rear motor hanger 
on left side will have to be guided around the steering column by swing- 
ing motor to right. A pinch bar will be needed in some places to maneuver 
motor around and out of chassis. 


c. When an engine replacement is necessary, the following units and 
parts will have to be removed : 

(1) Remove Generator from Engine (par. 82). 

SCREWDRIVER, 6-in. WRENCH, open-end, y 2 -in. 

WRENCH, open-end, %e-in. 

(2) Remove Starter from Engine (par. 84). 

WRENCH, open-end, %6-in. 
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(3) Remove Fuel Pump (par. 118). 

EXTENSION, 3-in. WRENCH, open-end, 3/4-in. 

HANDLE, ratchet WRENCH, socket, V 2 -in. 

(4) Remove Temperature Gage Fitting from Cylinder Head. 

WRENCH, open-end, ^s-in. 

Remove the reducer fitting (Vs -in. open-end wrench) from side of 
cylinder head. 

(5) Remove Negative Battery Cable. 

WRENCH, open-end, %6-in. 

Remove cap bolt and lock washer (%6-in. open-end wrench) fastening 
battery cable to generator mounting bracket. Replace the cap bolt and 
washer (%6-in. open-end wrench). 

(6) Remove Upper Water Pipe. 

SCREWDRIVER 

Loosen hose clamp (screwdriver) and remove the pipe and hose from 
the top water manifold. 

( 7 ) Remove Generator Wire Harness Brackets. 

HANDLE, flex WRENCH, socket, 3 / 4 -in. 

Remove the two cylinder head bolts (3^-in. socket wrench and flex 
handle) fastening the brackets. Remove the brackets and replace the 
nuts (3^.in. socket wrench and flex handle). 

( 8 ) Remove Carburetor ( par. 117c). 

WRENCH, open-end, 3^.in. WRENCH, open-end, %6-in. 

WRENCH, open-end, Tie-in. WRENCH, open-end, 3^-in. 

(9) Remove Distributor (par. 85). 

WRENCH, open-end. Tie-in. 

(10) Remove Spark Plug (par. 87). 

WRENCH, spark plug 

(11) Remove Vacuum Fittings from Manifold. 

WRENCH, open-end, ‘Tie-in. WRENCH, pipe, 10-in. 

Remove windshield wiper connection (‘Tie-in. open-end wrench). Re- 
move brake vacuum line connection (10-in. pipe wrench). 

(12) Remove Oil Gage Fitting. 

WRENCH, pipe, 6-in. 

Remove fitting from right side of crankcase (6-in. pipe wrench). 

(13) Remove Accelerator Linkage Bracket from Manifold. 
WRENCH, open-end, Vs-in. 

Remove two nuts and flat washers (Vs -in. open-end wrench). Remove 
the bracket and replace the two nuts and washers (%-in. open-end 
wrench). 

(14) Remove Transmission from Engine. 

CHAIN WRENCH, open-end, %6-in. 

HOIST, chain 
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Remove the twelve cap screws and washers (%e-in. open-end wrench) 
holding transmission to flywheel housing and then remove transmission 
with chain hoist. 

(15) Remove Clutch from Flywheel (par. 70). 

HANDLE, ratchet WRENCH, socket, ys-in. 

PULLER, clutch pilot bearing 

(ordnance No. 41-P-2906-15) 

(16) Remove Front Motor Support Trunnion Bearing. 

Slide bearing from trunnion on timing gear case. 


105. ENGINE INSTALLATION (figs. 127 and 128). 


a. Equipment. 

BAR, pinch 
CHAIN 

EXTENSION, 6-in. 
HAMMER, 1 lb 
HANDLE, flex 
HANDLE, ratchet 
HOIST, chain 
LIFTER, motor (7126) 
PLIERS 
PUNCH, flat 
PUNCH, taper 
SCREWDRIVER, 6-in. 
WRENCH, adjustable, 18-in. 
WRENCH, socket head set 
screw, V 4 -in. 

WRENCH, box, %6-in. 
WRENCH, box, ^^le-in. 


WRENCH, open-end, ys-in. 
WRENCH, open-end, 34e-in. 
WRENCH, open-end, V 2 -in. 
WRENCH, open-end, %6-in. 
WRENCH, open-end, s/s-in. 
WRENCH, open-end, ^We-in. 
WRENCH, open-end, 3/4-in. 
WRENCH, open-end, ys-in. 
WRENCH, open-end, iWe-in, 
WRENCH, pipe, 10-in. 
WRENCH, pipe, 6-in. 
WRENCH, socket, %e-in. 
WRENCH, socket, s/s-in. 
WRENCH, socket, y 4 -in. 
WRENCH, spark plug 


b. Procedure. 

(1) Install Clutch Assembly in the Flywheel (par. 70). 
ALINER, clutch plate HANDLE, ratchet 

(use drive end gear) WRENCH, socket, %-in. 

HAMMER 


(2) Install Transmission on Engine. 

CHAIN PUNCH, taper 

HOIST, chain WRENCH, open-end, %e-in. 

Place a chain around the transmission and connect to a chain hoist. 
Raise the transmission and enter the drive end gear spline into the clutch 
disk. Slide the transmission up to the flywheel housing. Line up drillings 
with taper punch and install the 12 cap screws and tighten them evenly 
(%6-in. open-end wrench). 

(3) Install Accelerator Linkage Bracket. 

WRENCH, open-end, s/g-in. 

Remove the two nuts and flat washers (yg-in. open-end wrench) from 
the manifold side studs. Install accelerator linkage bracket, replace the 
washers, and tighten the two nuts (yg-in. open-end wrench). 
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(4 ) Install Oil Gage Line Fitting. 

WRENCH, pipe, 6-in. 

Install fitting in side of crankcase and tighten ( 10-in. pipe wrench). 

( 5 ) Install Vacuum Fittings in Manifold. 

WRENCH, open-end, i%e-in. WRENCH, pipe, 10-in. 

Install windshield wiper vacuum- fitting into rear opening in intake 
manifold (^We-in. open-end wrench). Install brake vacuum connection in 
manifold (10-in. pipe wrench). 

( 6 ) Install Spark Plugs. 

WRENCH, spark plug 

Install six spark plugs and washers in cylinder head and tighten (spark 
plug wrench). 

( 7 ) Install Distributor ( par. 85 ) . 

WRENCH, open-end, Va-in. 

(8) Install Carburetor (par. 117). 

WRENCH, open-end, %-in. WRENCH, open-end, %e-in. 

WRENCH, open-end, %6-in. WRENCH, open-end, %-in. 

( 9 ) Install Generator Wire Harness Brackets. 

HANDLE, flex WRENCH, socket, 3 / 4 -in. 

Remove the third and sixth cylinder head bolts (^^-in. socket wrench 
and flex handle) from left side of engine. Put on the harness brackets and 
replace the two bolts and tighten (%-in. socket wrench and flex handle). 

(10) Install Upper Water Pipe. 

SCREWDRIVER 


Place the upper water pipe and hose on the top water manifold; tighten 
the hose clamp (screwdriver.) 

(11) Install Negative Battery Cable. 

WRENCH, open-end, %e-in. 

Remove the top rear cap bolt and washer from the generator mounting 
bracket (%6-in. open-end wrench). Fasten the battery cable to the engine 
with the cap bolt and washer (%e-in. open-end wrench). 

(12) Install Temperature Gage Reducer Fitting. 

WRENCH, open-end, Vs-in. 

Install the reducer fitting into side of cylinder head and tighten ( %-in. 
open-end wrench.) 

(13) Install Fuel Pump (par. 118). 

EXTENSION, 3-in. WRENCH, socket, 1 / 2 -in. 

WRENCH, open-end, ^^-in. 

( 14 ) Install Starting Motor ( par. 84 ) . 

WRENCH, open-end, %e-in. 

( 15 ) Install Generator (par. 82 ). 

SCREWDRIVER WRENCH, open-end, Va-in. 

WRENCH, open-end, %e-in. 
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figure 1 27 — Engine Instailation 

( 16) Install Fan (par. 74). 

WRENCH, open-end, %-in. WRENCH, open-end, ^Me-in. 

(17) Install Engine in Chassis. 

BAR, pinch LIFTER, motor (7126) 

HOIST, chain 

Install the front motor support trimnion bearing on to the timing gear 
case trunnion. Enter the motor lifter into the rear lifter hole in the cylin- 
der head and attach to chain hoist hole in the cylinder head and attach to 
chain hoist. Raise engine with the chain hoist and enter into position in 
the chassis, using care not to damage any of the accessories. The rear end 
of the engine will have to be swung to the right to clear the steering col- 
unm. A pinch bar can be used to maneuver engine around and into proper 
location (fig. 127). 

( 18 ) Install Front Engine Support Nuts. 

WRENCH, open-end, ^-in. 

Attach the two nuts and lock washers to the front engine support studs 
and tighten (^-in. open-end wrench). NOTE: The engine must be in a 
slightly raised position before the nuts can be started. The thin nut is to 
be fastened to the stud on the right-hand side. 
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Figure 1 28— Installing Rear Motor Support BoH 
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(19) Install Rear Engine Support Bolts (fig. 128 ). 

PLIERS WRENCH, open-end, i%e-in. 

WRENCH, open-end, %-in. 

Enter the left bolt from the bottom side of the rear engine support and 
the right bolt from the top side. Place a coil spring, flat washer, and nut 
on each bolt and tighten until the springs have depressed Vs inch (fig. 
128). Enter cotter keys in each nut (pliers). 

(20) Install Winch Propeller Shaft (par. 171). 

HAMMER WRENCH, socket head set 

PUNCH, flat screw, V 4 -in. 

(21) Install PTO Shift Lever. 

PLIERS 

Connect the lever to the PTO lever bracket, place a flat washer, and 
enter a cotter key (pliers). Connect the shift rod to the shifter shaft with 
a yoke pin, and enter a cotter key (pliers). 

(22 ) Install Transmission Cover (par. 154 a) . 

WRENCH, open-end, %6-in. 

(23) Install Clutch AND Brake Levers. 

HAMMER, 1-lb WRENCH, open-end, %6-in. 

PLIERS (2) 
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Place spacer on clutch pedal shaft and follow with brake and clutch 
pedal. Drive on the clutch pedal adjusting arm assembly (hammer) and 
tighten (%6-in. open-end wrench). Connect clutch pedal pull back spring. 
Connect brake rod to brake pedal with yoke pin and enter cotter key in 
yoke pin (pliers). 

(24) Anchor Speedometer Cable. 

SCREWDRIVER, 6-in. 

Anchor speedometer cable clip to screw in clutch inspection cover 
(screwdriver), 

(25) Install Hand Brake Lever. 

WRENCH, open-end, %c-in. 

Fasten hand brake lever to transmission cover with two cap bolts and 
lock washers (%e-in. open-end wrench). 

(26) Connect Short-Coupled Propeller Shaft (Alinement 

Joint). 

WRENCH, box, %6-in, WRENCH, open-end, %e-in. 

Lift the front end of the alinement joint in place and connect alinement 
joint to transmission companion flange with eight bolts, nuts, and lock 
washers. Tighten the bolts securely (%(i-in. open-end wrench and %6-in. 
box wrench). 

(27) Install Toe and Floor Boards ( par. 153). 

PLIERS WRENCH, open-end, V 2 -in. 

SCREWDRIVER, 6-in. 

(28) Install Crankshaft Fan Pulley. 

HAMMER WRENCH, adjustable, 18-in. 

Line up keyway in pulley with key in crankshaft and drive the pulley 
on (hammer). Turn the starting crank jaw nut with shims on the crank- 
shaft and tighten ( 18-in adjustable wrench). 

(29) Install Fan Belt. 

WRENCH, open-end, yg-in. WRENCH, open-end, l%e-in. 

Place the belt over the pulleys and adjust it (par. 75) (%-in. open-end 
wrench). Tighten fan shaft lock nut ( IVie open-end wrench). 

( 30 ) Connect Fuel Pump Line. 

WRENCH, open-end, ^j-in. WRENCH, open-end, ’/g-in. 

Connect flexible fuel line to the fuel pump (%-in. open-end wrench 

and yg-in. open-end wrench). 

(31) Connect Oil Gage Line. 

WRENCH, open-end, Vg-in. 

Connect the flexible oil gage line to connection on right side of engine 
( yg-in. open-end wrench). 

(32) Connect Exhaust Pipe (par. 110). 

WRENCH, open-end, yg-in. WRENCH, open-end, ^^le-in. 

(33 ) Connect Brake Vacuum Line. 

SCREWDRIVER 

Enter vacuum hose on manifold connection and tighten hose clamp 
(screwdriver). 
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(34 ) Connect Windshield Wiper Line. 

WRENCH, open-end, Va-in. 

Connect wiper line to fitting on the manifold ( Va-in. open-end wrench). 

(35) Install Extension Arm to Accelerator Cross-Shaft 

Linkage. 

WRENCH, open-end, Tic-in. 

Place extension arm on right end cross-shaft and tighten clamp bolt 
(%6-in. open-end wrench), 

(36) Connect Air Cleaner. 

SCREWDRIVER 

Place air cleaner tube on to carburetor and then place elbow in base of 
carburetor. Tighten the hose clamps (screwdriver). 

(37 ) Install the Right Fender Side Panels (par. 56). 

SCREWDRIVER WRENCH, open-end. Tie-in. 

(38) Connecting Bonding Strap. 

EXTENSION, 4-in. WRENCH, socket, y 4 -in. 

HANDLE, ratchet 

Fasten bonding strap to the cylinder head stud (%-in. socket wrench, 
4-in. extension, and ratchet handle). NOTE: This bonding strap is also 
connected to the air cleaner bracket. 

(39 ) Connect Temperature Gage. 

WRENCH, open-end, s/s-in. 

Couple the temperature gage line to the left side of the cylinder head 
(®/8-in. open-end wrench). 

(40) Connect Choke Wire. 

SCREWDRIVER 


Slide the choke wire lock into the anchor bracket on the carburetor and 
at the same time enter the choke wire in the carburetor choke arm. 
Tighten the anchor bracket and choke arm swivel set screw (screw- 
driver). 

(41) Connect Starting Motor Cable. 

WRENCH, open-end, %e-in. 

Connect the starter cable to the starting motor terminal with the nut 
and lock washer (%o-in. open-end wrench). 

(42 ) Connect Generator Harness Wires. 

SCREWDRIVER WRENCH, open-end, Vi-in. 

WRENCH, open-end. Tie-in. 

Fasten the harness wires to the harness brackets on the cylinder head 
with the two clamps (screwdriver and Tie-in. open-end wrench). Connect 
the capacitator lead and the blue and white wire to the generator ground 
(screwdriver). Connect the blue wire to the generator field terminal with 
the nut and lock washer (Tie-in. open-end wrench). Connect the brown 
and black wire to the generator armature terminal with the nut and lock 
washer ( T^-in. open-end wrench). 
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(43) Install Coil (par. 86). 

EXTENSION, 6-in. WRENCH, open-end, %-in. 

HANDLE, ratchet WRENCH, socket, V4-ixL 


SCREWDRIVER 
(44) Install Battery (par. 81). 

WRENCH, open-end, %e-in. 

( 45 ) Install Radiator ( par. 77). 

EXTENSION, 6-in. SCREWDRIVER, 6-in. 

HANDLE, ratchet WRENCH, open-end, V 2 -in. 

PLIERS WRENCH, socket, 3/4-in. 

(46 ) Install Brush Guard Stay Rod on Dash. 

WRENCH, open-end, 


Fasten the stay rod to the dash by sliding rods through the openings in 
the dash and tighten them with the two nuts and lock washers (^A-in. 
open-end wrench). 

(47) Install Radiator Stay Rod to Dash. 

WRENCH, open-end, %-in. 


Fasten the radiator stay rod to the bracket on the dash with the nut 
and lock washer ( %-in. open-end wrench). 

( 48 ) Install Brush Guard ( par. 56). 

PLIERS WRENCH, open-end, %6-in. 

WRENCH, box, ^%6-in. WRENCH, open-end, 3/4-in. 

WRENCH, open-end, %-in. WRENCH, open-end, %-in. 


(49) Install Hood Side Shields (par. 55). 

SCREWDRIVER, 6-in. WRENCH, open-end, %6-in. 

(50) Install Hood (par. 55). 

PLIERS SCREWDRIVER, 6-in. 

(51) Fill Cooling System. 

PLIERS 


Close the two drain cocks in radiator and engine block (pliers) and fill 
cooling system with clean water or anti-freeze solution. 

(52 ) Fill Engine Crankcase. 

WRENCH, open-end, 1 Vs-in. 

Tighten oil pan drain plug (IV^-in. open-end wrench). Fill crankcase 
to proper level with engine oil. (See Lubrication, section VI.) 

(53 ) Lubricate Fan, Water Pump, Starting Motor, Generator, 
AND Distributor. 


(See Lubrication, section VI.) 

CAN, oil GUN, grease 
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106. EXHAUST SYSTEM DESCRIPTION (figs. 129 and 130). 

The exhaust system consists of an exhaust pipe, muffler and tail pipe. 
The exhaust pipe is clamped to the manifold and inlet of the muffler. The 
tail pipe is clamped to the outlet of the muffler and frame. 

107. EXHAUST SYSTEM MAINTENANCE. 

Inspection should be made at regular intervals to make sure that all 
connections are tight. Whenever the exhaust flange is removed, a new 
gasket should be installed. Exhaust leakage may occur if the flange is not 
tight, and will, therefore, burn the gasket. It should be checked within a 
day after a new gasket has been installed. Keep muffler tail pipe open, as 
a closed pipe will affect engine performance. 


108. TAIL PIPE. 

a. Tail Pipe Removal. 

BAR, pinch, 12-in. WRENCH, open-end, %e-in. 

HAMMER (2) 

Loosen muffler tail pipe clamp and bracket clamp attached to frame 
(two %6-in. open-end wrenches). Open frame bracket clamp with a 
pinch bar. Drive pipe from muffler (hammer). Remove by sliding out 
of muffler and frame bracket. 

b. Tail Pipe Installation. 

WRENCH, open-end, %6-in. (2 ) 

Slide rear of pipe into frame bracket, then into muffler. Tighten both 
clamps (%6-in. open-end wrenches). 

109. MUFFLER (fig. 129). 
a. Muffler Removal. 

( 1 ) Equipment. 

BAR, pinch, 12 -in. WRENCH, open-end, %6-in. 

HAMMER WRENCH, open-end, y 4 -in. 

(2) Procedure. 

(a) Remove Tail Pipe (par. 108 a). 
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Figure 129 — Removing MuAler Bracket Boh 


(b ) Remove Muffler Bracket and Clamp. 

WRENCH, open-end, %e-in. WRENCH, open-end, V*-in. 

Loosen clamp at front end of muffler (%e-in. open-end wrench). Re- 
move muffler bracket bolt (%-in. open-end wrench). If necessary drive 
the muffler from the exhaust pipe (hammer). Remove muffler clamp bolt 
(%6-in. open-end wrench) and slide muffler bracket from the muffler (fig. 
129). Remove the exhaust and tail pipe clamps. 


b. Muffler Installation. 

(1) Equipment. 

WRENCH, open-end, %6-in. WRENCH, open-end, ys-in. 

WRENCH, open-end, %-in. 

(2 ) Procedure. 

(a) Install Muffler to Exhaust Pipe and Bracket. 

WRENCH, open-end, %6-in. WRENCH, open-end 3/4-in. 

Slip a clamp over the large end of the muffler opening and then enter 
the muffler on the exhaust pipe; tighten the clamp nuts (%6-in. open-end 
wrench). Slip muffler bracket over muffler and line up with hole in trans- 
fer case bracket. Install bolt, lock washer, and nut and tighten (%-in. 
open-end wrench). Tighten muffler clamp bolt (%6-in. open-end wrench). 

(b) Assemble Tail Pipe to Muffler (par. 108 b). 
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110. EXHAUST PIPE, 
a. Exhaust Pipe Removal. 

, (1) Equipment. 

I SCREWDRIVER WRENCH, open-end, y 4 -in. 

. WRENCH, open-end, %6-in. WRENCH, open-end, %-in. 

\ WRENCH, open-end, %6-in. 

(2) Procedure. 

(a) Remove Rear Fender Splash Apron. 

SCREWDRIVER WRENCH, open-end, %6-in. 



RA PD 65910 


Figure 1 30— installing Exhaust Pipe Flange 


Remove rear fender splash apron bolts (screwdriver and %e-in. open- 
end wrench). 

CbJ Remove Exhaust Pipe Front Section. 

WRENCH, open-end, %6-in. WRENCH, open-end, %-in. 

WRENCH, open-end, %-in. 


Remove the exhaust pipe coupling bolts (%-in. and %-in. open-end 
wrenches). Loosen clamp holding the two pipe sections together (%e-in. 
open-end wrench). Remove front exhaust pipe and clamp from rear 
exhaust pipe. 
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(c) Remove Rear Exhaust Pipe. 

WRENCH, open-end, %a-in. 

Loosen muffler clamp (%o-in. open-end wrench). Pull pipe out toward 
the front. 

b. Exhaust Pipe Installation (hg. 130). 

( 1 ) Equipment. 

SCREWDRIVER, 6-in. WRENCH, open-end, y 4 -in. 

WRENCH, open-end, %e-in. WRENCH, open-end, %-in. 

WRENCH, open-end, %6-in. 

(2) Procedure. 

(a) Install Rear Section. 

WRENCH, open-end, %e-in. 

Slide the exhaust pipe clamp on the pipe. Install the rear section into 
front of muffler. Tighten muffler clamp (%e-in. open-end wrench). 

(b) Install Front Section (fig. 130). 

WRENCH, open-end, %e-in. WRENCH, open-end, ys-in. 

WRENCH, open-end, y 4 -in. 

Slide manifold clamp on to pipe, and a new exhaust pipe gasket. Slip 
rear end of pipe into rear exhaust pipe. Slip front end into exhaust mani- 
fold (fig. 130). Install the two exhaust pipe clamp bolts. Tighten evenly 
and not too tight (%- and yg-in. open-end wrenches), as clamp can be 
broken if unevenly tightened when cold. Retighten after engine is warm. 
Tighten exhaust pipe clamp (%e-in. open-end wrench). 

(c) Install Fender Splash Apron. 

SCREWDRIVER WRENCH, open-end, %6-in. 

Install the rear splash apron to right front fender and frame (screw- 
driver and %6-in. open-end wrench). Make sure the shakeproof washers 
are used under head and nut of each bolt and between the metal. 
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Figure 131 — Removing Front Bumper Boits 
111. FRAME DESCRIPTION. 

The frame design features simplicity and great strength. The frame 
side rails and cross members are constructed of channel steel riveted to- 
gether. Braces- and brackets are used to provide additional resistance to 
twisting. The frame, having a rugged design, requires very little attention 
to maintain. 


112. FRONT BUMPER AND BUMPERETTES. 


a. Front Bumper and Bumperette Description. A bumper is 
mounted in front of the frame and also supports the front mounted winch. 
Two biunperettes are mounted on the rear of the frame at opposite sides 
of the pintle hook. 
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Figure 132 — Removing Winch Bracket Belts 


b. Front Bumper Removal (figs. 131 and 132). 


( 1 ) Equipment. 
EXTENSION, 5-in. 
HAMMER, 2 lb 
HANDLE, flex, 18-in. 
SOCKET, V 4 -in. 
SOCKET, VB-in. 


SOCKET, IMc-in. 
WRENCH, box, V 4 -in. 
WRENCH, box, ^^e-in. 
WRENCH, box, 1-in. 


(2 ) Procedure. 

(a) Remove Bumper Side Member Bolts (fig. 131). 

HANDLE, flex, 18-in. WRENCH, box, y 4 -in. 

SOCKET, y 4 -in. WRENCH, box, ^%6-in. 

SOCKET, ys-in. 

Remove the seven bolts (fig. 131) from each side of the bumper and 
frame (y»-in. socket and flex handle, ^-in. box wrench, yg-in. socket, and 
^%6-in. box wrench). 

(b) Remove Bumper to Winch Front Brackets (fig. 132). 

EXTENSION SOCKET, iWe-in. 

HANDLE, flex, 18-in. WRENCH, box, y 4 -in. 

SOCKET, 3/4-in. WRENCH, box, 1-in. 

Remove the three bolts (fig. 132) that fasten the winch to each front 
bracket to bvunper (3^-in. socket, flex handle, and 3^.in. box wrench). 
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Then remove two bolts that fasten these brackets to winch (1-in. box 
wrench, Pie-in. socket, extension, and flex handle). Remove brackets from 
bumper. 

(cj Remove T ow Hooks (par. 114). 

EXTENSION SOCKET, iWe-in. 

HANDLE, flex WRENCH, box, 1-in. 

(d) Remove Bumper from Frame. 

HAMMER 

Drive the bumper (hammer) from the frame and winch. 


c. Front Bumper Installation. 

( 1 ) Equipment. 
EXTENSION, 5-in. 
HAMMER, 2-lb 
HANDLE, flex, 18-in. 
SOCKET, y4-in. 

SOCKET, 7/8-in. 

(2) Procedure. 

(a) Install Bumper into Frame. 
HAMMER 


SOCKET, iMe-in. 
WRENCH, box, y 4 -in. 
WRENCH, box, ^^e-in. 
WRENCH, box, 1-in. 


Lift bumper into position, so sides will enter outside of frame side mem- 
bers. Drive bumper to rear (hammer) until all bumper to frame holes 
line up. 

(b) Install Winch Front Bracket to Bumper. 

HANDLE, flex, 18-in. WRENCH, box, y 4 -in. 

SOCKET, 3/4-in. 

Fasten each winch front mounting bracket to the bumper with three 
bolts, lock washers, and nuts (^A-in. socket, flex handle, and box 

wrench). 

(c) Install Front Bracket to Winch. 

EXTENSION, 5-in. SOCKET, IMe-in. 

HANDLE, flex, 18-in. WRENCH, box, 1-in. 

Install the bolt fastening each bracket to winch with head of bolt up. 
Place lock washers and nuts; tighten (1-in. box wrench, iMe-in. socket, 
5-in. extension, and flex handle). 

(d) Install Tow Hooks (par. 114). 

HANDLE, flex, 18-in. WRENCH, box, i%e-in. 

SOCKET, Vs-in. WRENCH, box, 1-in. 

SOCKET, 1%6-in. 


d. Rear Bumperette Removal (fig. 133). 

( 1 ) Equipment. 

HANDLE, flex SOCKET, i%e-in. 

RATCHET SOCKET, IMe-in. 

SOCKET, yg-in. 
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Figure 133 — Bumperetfes and Pintle Hook Installation 


(2) Procedure. 

(a) Remove Bolts from Side Member. 

HANDLE, flex SOCKET, %-in. 

RATCHET SOCKET, 

Remove bolts fastening bumper to side of frame ( Vs- and '%c-in. sockets, 
ratchet, and flex handle) (flg. 133). 

(b) Remove Bolts from Rear Cross Member. 

HANDLE, flex SOCKET, ^^e-in. 

RATCHET SOCKET, VA^iA. 

Remove the four bolts fastening bumper to rear of frame (^^6-in. and 
IHe-in. sockets, ratchet, and flex handle). 

e. Rear Bumperette Installation. 

( 1 ) Equipment. 

HANDLE, flex SOCKET, i%6-in. 

RATCHET SOCKET, iMe-in. 

SOCKET, %-in. 

(2) Procedure. 

(a) Install Bumper to Frame Side Member. 

HANDLE, flex SOCKET, Vs-in. 

RATCHET SOCKET, i%a-in. 
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Place bumper on frame and enter the four bolts with bolt heads to the 
outside. Replace lock washer, nuts, and tighten ( %- and ^’He-in. sockets, 
ratchet, and flex handle) (fig. 133). 

(b) Install Rear Bumperette Bolts. 

HANDLE, flex SOCKET, Vs-in. 

RATCHET SOCKET, iHe-in. 

Enter the four bolts through the bumperette and frame cross member, 
place lock washers, and tighten nuts (%- and IVie-in. sockets, ratchet, and 
flex handle). 


113. PINTLE HOOK. 


a. Pintle Hook Description. A pintle (tow) hook is provided at 
the rear of the frame. It is held in place by the two rear frame cross mem- 
bers and additional supports bolted diagonally from the cross member to 
the frame side channels. A heavy coil spring provides a means of absorb- 
ing the starting shock (fig. 133). 

b. Pintle Hook Removal. 

PLIERS WRENCH, adjustable, large 

Remove cotter pin (pliers) and the castle nut (adjustable wrench) 
which secure the unit. Pull out pintle hook. 

c. Pintle Hook Installation. 

PLIERS WRENCH, adjustable, large 

Enter the pintle hook through the rear cross member and spring. Place 
a flat washer and turn on the castellated nut and tighten (adjustable 
wrench). Install cotter pin, full size of hole (pliers). 

d. Pintle Hook Spring, Bracket, and Rear Cross Member 
Removal. 

( 1 ) Equipment. 

HANDLE, flex WRENCH, open-end, V 4 -in. 

PLIERS WRENCH, socket, V 4 -in. 

RATCHET WRENCH, socket, Vs-in. 

WRENCH, adjustable, large WRENCH, socket, ^%8-in. 

(2) Procedure. 

(a) Pintle Hook Removal (par. 113 b). 

PLIERS WRENCH, adjustable, large 

(b) Rear Cross Member Removal. 

HANDLE, flex SOCKET, %-in. 

RATCHET SOCKET, ^^e-in. 

Remove the eight bolts (ys- and ^•jio-in. sockets, ratchet, and flex 
handle), attaching the rear cross member and bumperettes to the frame. 

(c) Pintle Hook Brace Removal. 

RATCHET WRENCH, socket, y 4 -in. 

WRENCH, open-end, %-in. 

Remove four bolts (^i-in. socket, ratchet, and %-in. open-end wrench), 
attaching the pintle hook brace to the frame and rear cross member. 
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figure 1 34 — Installing Rear Cross Member and Pintle Hook 


(d) Pintle Hook Spring Removal. 

Pull the rear cross member and bumperettes from the frame. The 
pintle hook spring and spring collars will then be free to remove. 


e. Pintle Hook Spring, Bracket, and Rear Cross Member 


Installation. 

( 1 ) Equipment. 
BAR, pinch 
HAMMER 
HANDLE, flex 
PLIERS 
RATCHET 


SOCKET, 7/8-in. 

SOCKET, 1%6-in. 

WRENCH, adjustable to 23/8- 
in. 

WRENCH, open-end, 3 / 4 -in. 


SOCKET, 3/4-in. 

(2) Procedure. 

(a) Install Pintle Hook Spring and Collars. 

Place front collar and spring into riveted cross member; install rear 
collar into rear cross member. Slide rear cross member into frame and 
against pintle hook spring (fig. 134). 

(b ) Install Pintle Hook and Rear Cross Member. 

BAR, pinch WRENCH, adjustable, large 

HANDLE, flex WRENCH, socket, %-in. 

HANDLE, ratchet 
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Slide the pintle hook through the rear cross member and pintle hook 
spring. Place a flat washer and turn on the castellated nut. Tighten the 
nut (adjustable wrench and pinch bar) until the rear cross member bolt 
holes line up with the frame drillings. NOTE: The pinch bar is used to 
keep the pintle hook from turning when nut is tightened. Enter the eight 
bolts through the bumperettes, rear cross member, and frame. Use lock 
washers and tighten nuts (^g-in. socket, ratchet, and flex handle). 

(c) Install Pintle Hook Brace (fig. 133). 

HANDLE, ratchet WRENCH, socket, y 4 -in. 

WRENCH, open-end, ^^-in. 

Place the pintle hook brace in line with drillings in the rear cross mem- 
ber and frame. Enter the four bolts, place lock washers, and tighten nuts 
(^^-in. open-end wrench and VA-in. socket wrench with ratchet handle). 

114. TOW HOOKS. 

a. Tow Hook Location. Two towing hooks are mounted to the 
front bumper. 

b. Front Tow Hook Removal. 

HANDLE, flex WRENCH, open-end, ^We-in. 

SOCKET, 7/g-in. WRENCH, open-end, 1%6-in. 

SOCKET, 1-in. 

Remove the two bolts (^%e- and iVie-in. open-end wrenches, %- and 
1-in. sockets, and flex handle). Remove the hook. 

c. Front Tow Hook Installation. 

HANDLE, flex WRENCH, open-end, ^We-in. 

SOCKET, Vs-in. WRENCH, open-end, iVia-ia. 

SOCKET, 1-in. 

Place tow hooks on each side of the front bumper with hook to front. 
Install the two bolts with bolt heads up (^%e- and IVie-in. open-end 
wrenches, %- and 1-in. sockets, and flex handle). 
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SECTION XXIV 

FUEL SYSTEM 

Parogroph 


Fuel system description and tabulated data 115 

Fuel system trouble shooting 116 

Carburetor 117 

Fuel pump 118 

Fuel filter 119 

Fuel tank 120 

Fuel lines 121 

Air cleaner 122 


115. FUEL SYSTEM DESCRIPTION AND TABULATED DATA. 

a. Fuel System Description. The fuel system consists of a 40^ 
gallon main fuel tank, fuel lines, fuel filter, fuel pump, and carburetor. 
The fuel tank is movmted to the left side of the frame back of the cab. 
The fuel pump is located on the left rear side of the engine and the fuel 
filter is mounted on the fuel tank bracket. 


b. Fuel System Tabulated Data. 

( 1 ) Carburetor. 

Make 

Model 

(2) Fuel Pump. 

Make 

Type 

(3) Fuel Filter. 

Make 

Type 

(4) Fuel Tank. 

Make 

Capacity 

(5) Air Cleaner. 

Make 

Type 

Capacity 


. . . .Zenith 
. .29BW12 

AC 

Mechanical 

AC 

.... Screen 

FWD 

... .40 gal 

. .Air Maze 
. . . Oil bath 
1.5 pt 


116. FUEL SYSTEM TROUBLE SHOOTING. 


a. Carburetor and Intake Manifold. 

( 1 ) Lack of Fuel at Carburetor. 

PotsibU CauM Pe«*ibl* R«m*dy 

(a) Empty gas tank. Refill gas tank. 

(b) Pinched or broken fuel lines. Replace or repair lines. 
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PottibU CouM 

(cj Dirt in fuel lines. 

(d) Defective fuel pump. 

( e) Dirt in fuel filter. 

(f) Loose fuel pump sediment 
bowl. 


PottlbU R«mMly 

Clean out lines. 

Replace fuel pump (par. 118). 
Clean filter (par. 119). 

Tighten bowl seat nut (par 118 
b). 


( 2 ) Flooding Condition in Car 

(a) Worn needle valve and seat. 

(b) Improper float level. 

( c) Dirt on needle valve seat. 

(d) Closed choke valve. 

(e) Improper choke valve set- 
ting. 

(3) Engine Runs Irregularly 

(a) Carburetor mixture too rich. 

(b) Cracked manifold. 

(c) Defective intake or exhaust 
manifold gaskets. 

(d) Defective gasket between 
carburetor and manifold. 

(e) Loose intake or exhaust 
manifold. 

(f) Carburetor mixture too lean. 


Replace carburetor (par. 117). 
Replace carburetor (par. 117). 
Tap carburetor bowl sharply. If 
this does not stop flooding, replace 
carburetor (par. 117). 

Push in choke control knob. 
Adjust choke cable on choke 
valve operating lever (par. 117 b). 
(Backfires in Muffler). 

Adjust carburetor (par. 117 b). 
Replace manifold (par. 100). 
Replace gaskets (par. 100). 

Replace gasket (par. 117 c and 
d). 

Tighten manifold nuts (par. 

100 ). 

Adjust carbuittor (par. 117 b). 


b. Fuel Pump. 

( 1 ) Lack of Fuel at Pump Inlet. 


(a) Empty gas tank. 

(b) Pinched or broken fuel lines. 

(c) Dirt in line from gas tank to 
pump. 

(d) Dirt in fuel filter. 

(e) Defective diaphragm. 

(1) Defective fuel pump. 

(2) Leaks AT Fx^l Pump. 

(a) Loose inlet or outlet connec- 
tions. 

(b) Loose cover screws (leak at 
diaphragm). 

(c) Loose sediment bowl seat 
nut or poor gasket. 


Refill gas tank. 

Replace or rep<.ir lines (par. 

121 ). 

Cleaii lines. 

Clean filter (par. 119 b). 
Replace fuel ,..imp (par. 118 c). 
Replace fuel pump (par. 1 18 c). 

Tighten connections. 

Tighten screws alternately (par. 
118 b). 

Tighten nut or replace gasket 
(par. 118). 


117. CARBURETOR (figs. 135 to 139). 

a. Carburetor Description. The carburetor, which is located on 
the center right side of the engine, is a down-draft type incorporating an 
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figure 135 — Carburetor and Controls Installed 
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figure 1 36— Adjusting Idling Screw 
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Figure 1 37 — Removing Carburetor 


enclosed mechanical accelerating pump. Metering jets are fixed, with the 
exception of the idling mixture adjusting screw. 

b. Carburetor Adjustment (hg. 136). 

SCREWDRIVER 


(1) Warm the engine to at least 120 F. The throttle stop screw 
should be turned in clockwise (screwdriver) against the stop pin to hold 
the throttle just slightly open. Adjust the throttle stop screw to obtain 
the desired idling speed of the engine. 

(2) The idling adjusting screw should be from one to one and a half 
full turns off its seat. Adjust the idling adjusting screw (screwdriver) to 
obtain smooth idling when engine has become thoroughly warmed up 
(fig. 136). Turning the screw in (clockwise) cuts off air, making the idl- 
ing mixture richer; turning it out (counterclockwise) admits more air, 
making the mixture leaner. 

(3) If it becomes necessary to turn the screw in less than one-half 
tiim off the seat to obtain good idling of the engine, it would indicate either 
an air leak or a restriction in the flow of fuel for idling. Look for air leaks 
at the manifold flange, at carburetor throttle body to intake gasket, and 
at carburetor bowl to cover gasket, due to loosened assembly screws or to 
damaged gaskets. A badly worn throttle shaft will produce sufficient air 
leakage to affect the idling mixture. Dirt or other foreign matter in the 
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idling jet calibration will restrict the flow of fuel for idling and affect the 
mixture. If the idling jet becomes completely clogged, it will be impos- 
sible to run the engine at idling speed regardless of adjustment of the 
idling screw. 

(4) The choke control should be checked to see that the choke valve 
is fully open with the button against the panel and full closed with the 
button fully out. 

c. Carburetor Removal (fig. 137). 

(1) Equipment. 

PLIERS WRENCH, open-end, %6-in. 

SCREWDRIVER WRENCH, open-end, 3/4-in. 

(2) Procedure. 

(a) Disconnect Throttle Linkage. 

PLIERS SCREWDRIVER 

Disconnect throttle arm ball joint (pliers and screwdriver). 

(b) Disconnect Air Cleaner Hose. 

SCREWDRIVER 

Loosen the air cleaner hose at carburetor (screwdriver). NOTE: After 
the carburetor is disconnected, it can be pulled from the air cleaner hose. 

(c) Disconnect Fuel Line. 

WRENCH, open-end, 3^-in. 

Disconnect the fuel line connection at the carburetor (3^-in. open-end 
wrench). 

(d) Disconnect Choke Assembly. 

SCREWDRIVER 

Remove the choke wire from carburetor (screwdriver). 

(e) Remove Carburetor (fig. 137). 

WRENCH, open-end, %6-in. 

Remove the two carburetor to manifold stud nuts (%6-in. open-end 
wrench) (fig. 137). Remove carburetor from manifold and air cleaner 
hose. Remove gasket. 

d. Carburetor Installation. 

(1) Equipment. 

PLIERS WRENCH, open-end, %6-in. 

SCREWDRIVER WRENCH, open-end, 3 / 4 -in. 

(2) Procedure. 

(a) Install Carburetor on Manifold. 

WRENCH, open-end, %o-in. 

Use new carburetor gasket. Enter carburetor air intake into air cleaner 
hose, set carburetor body on the two manifold studs, and tighten nuts 
(%6-in. open-end wrench). 

(b) Connect Throttle Linkage. 

PLIERS SCREWDRIVER 
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Figure 1 38 — Connecting Choke Wire 

Connect linkage ball joint to throttle arm (screwdriver). Enter cotter 
pin in ball joint, full size of hole (pliers). 

(cj Air Cleaner Hose Connection. 

SCREWDRIVER 

Tighten all air cleaner hose clamps (screwdriver). 

(d) Connect Choke Wire. 

SCREWDRIVER 

Connect the choke wire to the carburetor (screwdriver). NOTE: The 
choke wire guide should be placed about Vz inch through the carburetor 
choke bracket. Make sure choke wire is pushed in before tightening. 

(e) Connect Carburetor Fuel Line. 

WRENCH, open-end, ^4-in. 

Connect the fuel line to the carburetor pipe fitting (%-in. open-end 
wrench). 

e. Choke Control Removal. 

(1) Equipment. 

SCREWDRIVER WRENCH, open-end, %e-in. 

(2) Procedure. 

(a) Disconnect Choke from Carburetor. 

SCREWDRIVER 
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Loosen swivel set screw in carburetor choke arm (screwdriver). Loosen 
clamp bolt in choke wire support bracket (screwdriver). Pull wire from 
swivel and bracket. 

(b) Remove Choke Assembly from Instrument Panel. 

WRENCH, open-end, 'Ho-'in. 

Remove nut underneath instrument panel (%6-in. open-end wrench) 
which fastens choke wire assembly to panel. Choke wire can now be 
pulled out. 

f. Choke Control Installation (hg. 138). 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, %*-in. 

(2) P»ROCEDURE. 

(a) Install Choke Assembly in Instrument Panel. 

WRENCH, open-end, %6-in. 

Enter 2-inch choke wire through hole in panel to left of ignition switch. 
Slip the %-inch nut over wire. Enter wire through hole in rubber grom- 
met to right of throttle wire. Tighten the ^/^-inch nut (%6-in. open-end 
wrench) and fasten choke control to panel. 

(b) Connect Choke Wire. 

SCREWDRIVER 

Enter wire through support bracket on carburetor and through choke 
arm swivel. Tighten support bracket set screw (screwdriver) (fig. 138). 
Make sure choke button on instrument panel is pushed in; then tighten 
swivel set screw in choke arm (screwdriver) with arm to the front. 

g. Hand Throttle Removal. 

(1) Equipment. 

SCREWDRIVER WRENCH, open-end, %e-in. 

WRENCH, open-end, Vie-in. (2) 

(2) Procedure. 

(a) Remove Hand Throttle from Accelerator Linkage (fig. 139 ). 

SCREWDRIVER WRENCH, open-end, Tie-in. 

( 2 ) 

Loosen swivel set screw (screwdriver) on cross shaft arm (fig. 139). 
Loosen bolt fastening wire to throttle control support (Tie-in. open-end 
wrench). Pull wire from swivel and bracket. 

(b) Remove Throttle from Instrument Panel. 

WRENCH, open-end, %e-in. 

Remove nut (%c-in. open-end wrench) underneath panel which fastens 
throttle control button to panel. Assembly can now be pulled out. 

h. Hand Throttle Installation (fig. 139). 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, %e-in. 

WRENCH, open-end. Tie-in. 
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(2) Proceouke. 

(a) Install Throttle in Instrument Panel. 

WRENCH, open-end, %6-in. 

Enter throttle wire through hole to right of ignition switch on dash. 
Slip the %-inch nut over wire. Next insert wire through rubber grom- 
met in hole to the left of choke wire. Tighten the %-inch nut (%«-in. open- 
end wrench) to fasten throttle wire to panel. 
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Figure 139 — Hand Throttle Linkage 


(b) Install Hand Throttle Accelerator to Linkage (fig. 139). 

SCREWDRIVER WRENCH, open-end, %«-in. 

( 2 ) 

Insert wire through throttle control support and into swivel of the ffee 
cross shaft lever (fig. 139). Tighten bolt in control support (two %6-in. 
open-end wrenches). Hold the free throttle lever close to pin in pick-up 
lever. Tighten swivel set screw (screwdriver). 


i. Carburetor Linkage Removal (figs. 135 and 139). 

(1) Equipment. 

PLIERS WRENCH, open-end, %e-in. 

SCREWDRIVER (2) 

WRENCH, open-end, %6-in. 

( 2 ) 
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(2) Procedxjre. 

(a) Remove Hood Side Panels (par. 55 ) . 

SCREWDRIVER WRENCH, open-end, %6-in. 

(b) Remove Carburetor Arm Ball Joints (fig. 135 ). 

WRENCH, open-end, Via-in. 

Remove the two nuts and lock washers holding the ball joints (fig. 
135) to the carburetor and bell crank arms (JAa-in. open-end wrench). 
Remove the ball joint and rod assembly. Loosen the two ball joint lock 
nuts (%6-in. open-end wrench) on the rod. Turn the ball joint assemblies 
and lock nuts from the rod. 

(c) Remove Bell Crank ( fig. 135 ) . 

WRENCH, open-end, %o-in. (2) 

Remove the nut and lock washer (two %e-in. open-end wrenches) from 
the bolt holding the bell crank to the bell crank bracket attached to the 
manifold (fig. 135). Remove the bell crank. Remove the lock nut from 
the bell crank bolt (two %o-in. open-end wrenches) and remove the bolt. 

(d) Remove Control Rod from Bell Crank to Cross Shaft Arm (fig. 

135). 

PLIERS WRENCH, open-end, Ke-in. 

Remove the two nuts and lock washers holding the ball joints to the 
bell crank and cross shaft arm (Tie-in. open-end wrench). Disconnect the 
pull back spring (fig. 135). Remove the control rod assembly. Remove 
the ball joints from the rod (Tie-in. open-end wrench and pliers). 

(e) Remove Extension Arm from Cross Shaft. 

WRENCH, open-end, Tie-in. 

Loosen the extension arm clamp belt (Tie-in. open-end wrench). Slide 
the extension arm from the cross shaft. 

(f) Disconnect Hand Throttle. 

SCREWDRIVER 

Loosen the throttle control swivel set screw (screwdriver) on the float- 
ing cross shaft arm (fig. 139 ). Pull the wire out of the swivel. 

(g) Remove Cross Shaft and Brackets. 

WRENCH, open-end. Tie-in. (2 ) 

Remove the four bolts, nuts, and lock washers (two Tie-in. open-end 
wrenches) fastening the two cross shaft brackets to the dash. Unscrew 
the accelerator push button from the push rod. Remove the cross shaft 
and brackets. 

(h) Disassemble Cross Shaft. 

PLIERS WRENCH, open-end. Tie-in. 

Loosen the cross shaft clamp collar cap bolt (Tie-in. open-end. wrench). 
Loosen push rod lever cap bolt (Tie-in. open-end wrench). The collar, 
two brackets, and the three remaining levers can now be removed from the 
cross shaft. Remove the cotter pin (pliers) fastening push rod to lever. 
Remove the push rod. 
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j. Carburetor Linkage Installation. 

( 1 ) Equipment. 

PLIERS WRENCH, open-end, %e-in. 

SCREWDRIVER (2) 

WRENCH, open-end, %6-in. 

( 2 ) 

(2) Procedure. 

(a) Assemble Cross Shaft Linkage. 

PLIERS WRENCH, open-end, %e-in. 

Assemble the clamp collar to the end of the cross shaft and tighten 
clamp collar cap bolt (yio-in. open-end wrench). Slide the cross shaft 
mounting bracket onto the cross shaft and next to the collar (with the off- 
set in the mounting bracket toward the front). Slide the hand throttle 
lever onto the shaft with the swivel toward the mounting bracket. Slide 
the pick-up lever on the shaft with the pick-up pin toward the hand 
throttle lever (fig. 139). Slide the push rod lever on the cross shaft. Slide 
the second cross shaft mounting bracket on the cross shaft with the offset 
toward the front. Connect the accelerator push rod to the push rod lever 
and lock it with a cotter pin (pliers). 

(b) Assemble Cross Shaft to Dash. 

WRENCH, open-end, Tie-in. (2) 

Place accelerator push rod into hole in the floor board and fasten but- 
ton. Fasten the cross shaft brackets to the dash with the four bolts, nuts, 
and lock washers (two Tie-in. open-end wrenches). 

(c) Install Bell Crank to Bracket (fig. 135 ) , 

WRENCH, open-end, %e-in. (2) 

Place the bolt through the bell crank and tighten the lock nut (two %e- 
in. open-end wrenches) to the bell crank, leaving enough clearance to per- 
mit the bell crank to turn freely on the bolt (fig. 135). Place bell crank 
bolt into bell crank bracket and tighten in place with the nut and lock 
washer (two %c-in. open-end wrenches). 

(d) Assemble and Install Carburetor Rod and Ball Joints. 

PLIERS WRENCH, open-end. Tie-in. 

Turn a ball joint lock nut on each end of the carburetor rod and then 
turn a ball joint on the rod ends and lock them with the lock nut (Tie-in. 
open-end wrench and pliers). Connect the control rod ball joints to the 
bell crank and carburetor arm with the two nuts and lock washers (Tie-in. 
open-end wrench). 

(e) Assemble and Install Control Rod from Bell Crank to Cross Shaft. 

PLIERS WRENCH, open-end. Tie-in. 

SCREWDRIVER 

Assemble ball joints on bell crank to cross shaft control rod in the same 
manner as in ('d) above. Place cross shaft lever on cross shaft. Connect 
the rod and ball joint assembly to the bell crank cross shaft lever and cross 
shaft arm and tighten with the two nuts and lock washers (Tie-in. open- 
end wrench). 
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Figure 1 40 — installing Sediment Bowl and Screen 

(f) Adjust Linkage. 

WRENCH, open-end, Ke-in. 

Hold carburetor arm in the wide open position, which is down. Tighten 
accelerator arm when the button is about V 2 inch from the floor board 
(%6-in. open-end wrench). Push carburetor arm to the closed position, 
which is up, and connect pull back spring. Tighten cross shaft lever bolt 
on right end of cross shaft (%e-in. open-end wrench). 

(g) Adjust Hand Throttle. 

SCREWDRIVER WRENCH, open-end, %«-in. 

Slide the hand throttle wire through the swivel on the floating cross 
shaft arm. Push the hand throttle to the closed position. Tighten the 
swivel set screw (screwdriver). Adjust the pick-up lever so the pin is 
just above the floating arm. Tighten the cap screw in the pick-up lever 
to the cross shaft (%6-in. open-end wrench). 

(h) Install Hood Side Panels (par. 55 ). 

SCREWDRIVER WRENCH, open-end, %e-in. 

118. FUEL PUMP (fig. 140). 

a. Fuel Pump Description. The fuel pump is mounted on the left 
side of the engine. Fuel is pumped from the fuel tank and forced to the 
carburetor by the vacuum mechanism in the fuel pump. 
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b. Fuel Pump Maintenance (fig. 140). 

(1) The fuel pump connections should be checked at regvilar inter- 
vals for leaks. Body screws which retain the diaphragms must be kept 
tight to prevent air and fuel leaks and the mounting cap screws must be 
tight 

(2) The sediment bowl should be removed at regular intervals and 
the bowl and screen thoroughly cleaned. Loosen the thumb screw at the 
bottom of the sediment bowl and swing the wire loop and nut to one side. 
Remove the bowl, gasket, and screen. Thoroughly rinse the fine mesh wire 
screen in SOLVENT, dry-cleaning. Dry it being careful not to bend the 
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Figure 141— Tightening Fuel Pump Mounting Bolt 

screen. Clean the bowl and be sure no lint is left in it. Place a new gasket 
in pK>sition and enter the screen and bowl in place (fig. 140), swing the 
wire loop over the bowl, and tighten the thumb screw securely. NOTE: 
Be sure ^he bowl seat has not fallen off. 

c. Fuel Pump Removal. 

(1) Equipment. 

EXTENSION, 3-in. 

RATCHET 

WRENCH, open-end, %-in. 

Google 


WRENCH, open-end, ^%e-in. 
WRENCH, socket Va-in. 
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(2) PROCEDtniE, 

(a) Remove Fuel Lines. 

WRENCH, open-end, VA-in. WRENCH, open-end, i%«-in. 

Disconnect fuel line coupling leading to fuel tank (^%e-in. open-end 
wrench). Disconnect fuel line leading to carburetor (%-in. open-end 
wrench). 

(b) Remove F uel Pump Assembly. 

EXTENSION, 3-in. WRENCH, socket, V 2 -in. 

RATCHET 

Remove cap bolts (ratchet, 3-in extension, and V2-in. socket wrench) 
attaching fuel pump to motor block. Fuel pump may then be removed. 

(c) Remove Fuel Pump Fittings. 

WRENCH, open-end, V^-in. WRENCH, open-end, Vs-in. 

Remove straight fitting (%-in. open-end wrench). Remove elbow 
( V 2 -in. open-end wrench). 

d. Fuel Pump Installation. 

(1) Equipment. 

EXTENSION, 3-in. WRENCH, open-end, ^g-in. 

RATCHET WRENCH, open-end, ^^e-in. 

WRENCH, open-end, 3/4-in. WRENCH, socket, V 2 -in. 

(2) Procedure. 

(a) Replacing Fuel Pump Fittings. 

WRENCH, open-end, V2-in. WRENCH, open-end, %-in. 

Replace straight fitting in threaded opening of fuel pump marked 
“IN” and tighten (%-in. open-end wrench). Replace elbow in fuel pump 
on side marked “OUT” ( V 2 -in. open-end wrench) and tighten until elbow 
points up. 

(b) Install Fuel Pump. 

EXTENSION, 3-in. WRENCH, socket, 1 / 2 -in. 

RATCHET 

Insert cap bolts through mounting bracket of fuel pump and put new 
gasket on cap bolts. Place in position on motor block and tighten (ratchet, 
3-in. extension, and V2-in. socket wrench) (fig. 141). 

(c) Connect Fuel Lines. 

WRENCH, open-end, 3/4-in. WRENCH, open-end, i%«-in. 

Connect fuel line coupling leading from fuel tank (i-Yie-in. open-end 
wrench). Connect fuel line coupling leading from the carburetor (3^-in. 
open-end wrench). 


119. FUEL FILTER (figs. 142 and 143). 

a. Fuel Filter Description. The fuel filter is mounted on the fuel 
tank front bracket. The purpose of the filter is to clean the fuel before it 
reaches the fuel pump. 
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Figure 142 — Removing Fuel Filter Cover Bolt 


b. Fuel Filter Maintenance (figs. 142 and 143). 

( 1 ) Equipment. 

PAN, drain WRENCH, open-end, ^^-in. 

WRENCH, open-end, %e-in. 

(2) Procedure. 

(aj The fuel filter has a cleanable element, which does not need rcr 
placing unless damaged. It should be removed at regular intervals and 
cleaned. 


("bj Drain Water Only. 

WRENCH, open-end, %6-in. 

Remove drain plug at bottom of filter (%e-in. open-end wrench). Allow 
water to drain and replace plug. 

(c) Clean Filter (figs. 142 and 143 ). 

PAN, parts washing WRENCH, open-end, %-in. 

Remove cover bolt (%-in. open-end wrench) (fig. 142). Remove bowl 
from body. Remove filter element and spring from bowl (fig. 143). Swish 
the filter element back and forth in SOLVENT, dry-cleaning, to remove 
lint and foreign particles from between disks, then blow out with com- 
pressed air if available. 
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(d) Reasaembte Filter. 

WRENCH, open-end, %-in. 

Drop the coil spring down over the center tube to the bottom. Replace 
the element over the center tube. Be sure that the recess is on top. Re- 
place gasket in top of strainer; if damaged, use new gasket. Replace the 
cover gasket in the cover casting; if the old gasket is broken or damaged, 
use a new one. Set strainer shell in place under the cover casting and push 
up. Hold it while starting the cap screw. Tighten the cover cap securely 
with V4 inch open-end wrench. 
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figure 143 — Removing fuel filter tiement 

c. Fuel Filter Removal. 

Cl) Equipment. 

WRENCH, open-end, Va-in. WRENCH, open-^nd, %-in. 

WRENCH, open-end, % 6 -in. 

(2) Procedure. 

(a) Disconnect Fuel Lines. 

WRENCH, open-end, V4-in. 

Disconnect both inlet and outlet lines at fuel filter (%-in. open-end 
wrench). 
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(b) Removing Filter. 

WRENCH, open-end, %6-in. 

Remove the two bracket bolts and fuel filter (%6-in. open-end wrench). 

(c) Remove Fuel Line l^ittings. 

WRENCH, open-end, Vi -in. 

Remove the two elbows from fuel filter ( Vi -in. open-end wrench). 

d. Fuel Filter Installation (fig. 144). 

( 1 ) Equipment. 

WRENCH, open-end, Vi-in. WRENCH, open-end, 3/4-in. 

WRENCH, open-end, %6-in. 

(2) Procedure. 

(a) Install Fuel Filter. 

WRENCH, open-end, %e-in. 

Place fuel filter to match drillings in bracket and then enter bracket 
bolts, lock washers, and nuts; tighten with %e inch open-end wrench. 

(b) Install Elbows. 

WRENCH, open-end, Vi-in. 

Install one elbow in threaded opening stamped “OUT” and one in the 
opening stamped “IN” (Vi-in. open-end wrench). 

(c) Connect Fuel Lines. 

WRENCH, open-end, Vi-in. 

Connect line from fuel tank to the filter elbow marked “IN,” and the 
line from the fuel pump to the filter elbow marked “OUT” ( Vi-in. open- 
end wrench). 


120. FUEL TANK (fig. 144). 

a. Fuel Tank Description (fig. 144). The fuel tank is strapped 
rigidly to the frame. The straps should be inspected occasionally and 
tightened, as any movement may wear a hole and cause leakage. 

b. Fuel Tank Removal (fig. 144). 

(1) Equipment. 

BLOCKING WRENCH, open-end, Vi-in. 

SCREWDRIVER, 6-in. WRENCH, open-end, ^%6-in. 

WRENCH, open-end, Vi-in. 

(2) Procedure. 

(a) Remove Fuel Line and Fuel Gage Wire. 

SCREWDRIVER WRENCH, open-end, Vi-in. 

Remove the fuel gage wire from the fuel tank (screwdriver). Discon- 
nect fuel line at the tank connection (Vi-in. open-end wrench). 

(b) Remove Fuel Tank. 

BLOCKING WRENCH, open-end, i%e-in. 

Place blocking underneath the fuel tank to prevent it from falling to 
the ground (blocking). Remove the eight nuts from the fuel tank straps 
(^%6-in. open-end wrench). Remove the fuel tank straps. Remove the 
fuel tank from the brackets and lower it to the ground. 
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figure 144 — fuel Tank Installed 


(c) Remove Fuel Tank Suction Pipe. 

WRENCH, open-end, VA-in. 

Loosen and remove the fuel suction pipe from the fuel tank (Vi-in. 
open-end wrench). 

c. Fuel Tank Installation (fig. 144). 

(1) Equipment. 

BLOCKING WRENCH, open-end, y 4 -in. 

SCREWDRIVER, 6-in. WRENCH, open-end, i%e-in. 

WRENCH, open-end, V 2 -in. 

(2) Procedure. 

(a) Install Fuel Tank. 

BLOCKING WRENCH, open-end, 1%6-in. 

Slide fuel tank into position on the brackets. Place blocking under the 
fuel tank to hold it in position (blocking). Place a wood strip between 
each bracket and the fuel tank and then enter the fuel tank straps up from 
lower side of fuel tank and into fuel tank brackets. Fasten the fuel tank 
straps with the eight nuts (^%e-in. open-end wrench) (fig. 144). Remove 
the blocking. 

(b) Install the Fuel T ank Suction Pipe. 

WRENCH, open-end, Vz-in. 
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Enter the suction pipe in the fuel tank and tighten (Va-in. open-end 
wrench). 

(c) Install Gas Line and Fuel Gage Wire. 

SCREWDRIVER WRENCH, open-end, y4-in. 

Place the fuel gage wire on the fuel tank unit and fasten with the 
terminal screw (screwdriver). Connect and tighten the fuel line at the 
fuel tank connection (^^-in. open-end wrench). 

d. Fuel Tank Bracket Removal. 

( 1 ) Equipment. 

BLOCKING WRENCH, open-end, y4-in. 

SCREWDRIVER, 6 -in. WRENCH, open-end, ^^He-in. 

WRENCH, box, VA-in. 

(2) Procedure. 

(a) Remove Fuel Tank (par. 120 b). 

BLOCKING WRENCH, open-end, y4-in. 

SCREWDRIVER WRENCH, open-end, ^^e-in. 

(b) Remove Fuel Tank Brackets. 

WRENCH, box, WRENCH, open-end, 3 / 4 -in. 

Loosen the fuel line (^j-in. open-end wrench) at the fuel filter (filter 
to fuel pump). Remove the three bolts, nuts, and lock washers (^^-in. 
open-end wrench and V4-in. box wrench) holding the front fuel tank 
bracket to the frame. Remove the bracket. Remove the three bolts, nuts, 
and lock washers (%-in. open-end wrench and %-in. box wrench) holding 
the rear fuel tank bracket, and remove the bracket. 

e. Fuel Tank Bracket Installation. 

(1) Equipment. 

BLOCKING WRENCH, open-end, 3 / 4 -in. 

SCREWDRIVER WRENCH, open-end, i% 6 -in. 

WRENCH, box, 3/4-in. 

(2) Procedure. 

(a) Install Fuel T ank Brackets. 

WRENCH, box, 3/4-in. WRENCH, open-end, 

Insert the three bolts into the rear fuel tank bracket. Place the bracket 
onto the frame and bolt it into place with the three bolts, nuts, and lock 
washers (%-in. open-end wrench and %-in. box wrench). Insert the three 
bolts into the front fuel tank bracket. Place the bracket onto the frame 
and bolt it in place with the three bolts, nuts, and lock washers (y^-in. 
open-end wrench and -Vi -in. box wrench). Connect and tighten the fuel 
line at the filter (y>-in. open-end wrench). 

(b) Install Fuel Tank (par. 120 c). 

BLOCKING WRENCH, open-end, 3/4-in. 

SCREWDRIVER WRENCH, open-end, 1%6-in. 

f. Fuel Tank Electric Unit Removal. 

SCREWDRIVER 
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Remove the fuel gage wire (screwdriver). Remove the fovir screws 
holding the fuel tank electric unit to the tank (screwdriver). NOTE: One 
of the screws has an attached clip to hold the gas gage wire. Remove the 
unit from the fuel tank. 

g. Fuel Tank Electric Gage Installation. 

SCREWDRIVER 

Place a new gasket on the fuel tank electric unit. Enter the gage in the 
opening in the tank and insert the four screws. Place the fuel gage wire 
under the clip and then tighten the four screws (screwdriver). Connect 
the fuel gage wire to the tank unit terminal (screwdriver). 
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Figure 145 — Flaring Fuel Line 
121. FUEL LINES. 

a. Fuel Line Description. Fuel lines running from the fuel loom 
tank to the carburetor are composed of copper tubing with a protecting 
loom and connections. A short flexible hose is connected between the 
fuel pump and fuel tank line to compensate for vibration encovmtered 
between the engine and frame. 

b. Fuel Pump Line Maintenance (fig. 145). The fuel lines should 
be checked occasionally for loose fittings and leaks. If a worn or cracked 
pipe appears near the end of the line, it can be repaired by cutting the 
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broken end and reflaring the pipe (fig. 145). Refer to paragraph 65 d for 
additional information on repairs. 

c. Fuel Tank to Filter Fuel Line Removal. 

( 1 ) Equipment. 

TOOL, flaring and cutting, WRENCH, open-end, Vi -in. 

6C-FL-335 WRENCH, open-end, 3/4-in. 

(2) Procedure. 

(a) Remove Fuel Line. 

WRENCH, open-end, 3 / 4 -in. 

Disconnect nuts from fittings (3^-in. open-end wrench) at each end of 
fuel line and remove line. 

(b) Remove Fittings. 

WRENCH, open-end, Vi-in. 

Remove elbow fittings (Vi -in. open-end wrench) from top of fuel tank 
and fuel filter. 

(c) Remove Loom and Fittings from Fuel Line. 

TOOL, cutting, 6C-FL-335 

Cut fuel line (cutting tool) behind each brass nut, untape ends of loom 
from fuel line, and slide loom from line. 

d. Fuel Tank to Filter Fuel Line Installation. 

( 1 ) Equipment. 

RULE, 12-in. WRENCH, open-end, Vi-in. 

TOOL, flaring and cutting WRENCH, open-end, 3^-in. 

6C-FL-335 

(2) Procedure. 

(a) Assemble Fuel Line. 

RULE, 12-in. TOOL, flaring and cutting, 

6C-FL-335 

Measure off (12-in. rule) 15 inches of 3/g-inch tubing and cut (cutting 
tool). Place loom over the tubing and tape each end to line. Place nuts 
on each end of tubing and flare (flaring tool) ends of line. 

(b) Replace Elbow Fittings. 

WRENCH, open-end, V 2 -in. 

Install elbow fittings (Vz-in. open-end wrench) in top of fuel tank and 
into fuel filter. 


(c) Install Fuel Line ( T ank to Filter ). 

WRENCH, open-end, 3/4-in. 

Connect pipe fittings on line to elbow fittings on tank and filter (3^-in. 
open-end wrench). 

e. Fuel Filter to Fuel Pump Line Removal. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, Va-in. 

TOOL, flaring and cutting, WRENCH, open-end, %-in. 

6C-FL-335 WRENCH, open-end, 1 % 6 -in. 
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(2) Procedure. 

(a) Remove Fuel Line. 

SCREWDRIVER WRENCH, open-end, WivAn. 

WRENCH, open-end, y 4 -in. 

Disconnect fuel line (^i-in. open-end wrench) at fuel filter. Disconnect 
fuel line (y 4 -in. open-end wrench and ’'!i(,-in. open-end wrench) at flex- 
ible line into fuel pump. Loosen the two fuel line clamps in frame (screw- 
driver). Remove line. 

(b) Remove Fuel Pump Flexible Line. 

WRENCH, open-end, ’ ’'iu-in. 

Disconnect and remove flexible line from fuel pump (’ Vui-in. open-end 
wrench). 

(c) Remove Fittings. 

WRENCH, open-end, y 2 -in. WRENCH, open-end, VB-in. 

Remove elbow fitting (V 2 -in. open-end wrench) from fuel filter. Re- 
move straight fitting (^s-in. open-end wrench) from fuel pump. 

(d) Remove Loom and Fittings from Copper Line. 

TOOL, cutting, 6C-FL-335 

Cut pipe line (cutting tool) in back of each fitting nut, remove tape 
from each end of loom, and slide loom from fuel line. 

f. Fuel Filter to Fuel Pump Line Installation. 

( 1 ) Equipment. 

TOOL, flaring and cutting, WRENCH, open-end, ^t-in. 

6C-FL-335 WRENCH, open-end, Vb-iti. 

WRENCH, open-end, Vi-in. WRENCH, open-end, lYie-in. 

(2) Procedure. 

(a) Assemble Fuel Line. 

RULE, 12-in. TOOL, flaring and cutting, 

6C-FL-335 

Measure off 75 inches of %-inch tubing (12-in. rule) and cut (cutting 
tool). Place loom over tubing and tape each end securely. Place nuts on 
each end of tubing and flare (flaring tool) the ends of tubing. 

(b) Install Fuel Pump and Filter Fittings. 

WRENCH, open-end, Vi-in. WRENCH, open-end, %-in. 

Install elbow fitting (V 2 -in. open-end wrench) in fuel filter. Install 
straight fitting (^s-in. open-end wrench) in fuel pump. 

( c) Install Fuel Line ( Filter to Fuel Pump ). 

SCREWDRIVER WRENCH, open-end, ^®/)o-in. 

WRENCH, open-end, %-in. 

Connect short flexible line to fuel pump (iVKi-in. open-end wrench). 
Connect forward end of tubing to flexible line (^4 -in. open-end wrench 
and *h(i-in. open-end wrench). Connect fuel line to elbow fitting in fuel 
filter (y^-in. open-end wrench). Secure line to frame channel with two 
clamps (screwdriver). 
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g. Fuel Pump to Carburetor Fuel Line Removal. 

( 1 ) Equipment. 

TOOL, flaring and cutting, WRENCH, open-end, Vz-in. 

( 6C-FL-335 ) WRENCH, open-end, Va -in. 

(2) Procedure. 

(aj Remove Fuel Line. 

WRENCH, open-end, V 4 -in. 

Disconnect fitting (^^-in. open-end wrench) at fuel pump and carbu- 
retor and remove the fuel line. 

(b) Remove Fittings from Line. 

TOOL, flaring and cutting, 6C-FL-335 

Cut the line (cutting tool) just back of each fitting nut and remove the 
nuts. 

(c) Remove Fittings from Carburetor and Fuel Pump. 

WRENCH, open-end, 1 / 2 -in. 

Remove the fittings ( V 2 -in. open-end wrench) from the fuel pump and 
carburetor. 

h. Fuel Pump to Carburetor Fuel Line Installation. 

( 1 ) Equipment. 

RULE, 12-in. WRENCH, open-end, Vz-in. 

TOOL, flaring and cutting, WRENCH, open-end, 3^-in. 

6C-FL-335 

(2) Procedure. 

(a) Assemble Fuel Line. 

RULE, 12-in. TOOL, flaring and cutting, 

6C-FL-335 

Measure off and cut 30 inches of ys-in. tubing (cutting tool). Place 
fitting nuts on each end of tubing and flare ends (flaring tool) of tubing. 

(b) Install Fittings. 

WRENCH, open-end, Vi-in. 

Install fittings and tighten ( V 2 -in. open-end wrench) in carburetor and 
fuel pump. 

(c) Install Fuel Line ( Filter to Fuel Pump ). 

WRENCH, open-end, 2 / 4 -in. 

Connect and tighten (y>-in. open-end wrench) the fitting nuts on the 
line to the fuel pump and carburetor. 


122. AIR CLEANER. 


a. Air Cleaner Description. The air cleaner is an oil bath type 
and it is mounted on the right side of the dash. The air is passed through 
an oil bath on its way to the engine. The oil retains the dirt and permits 
the air to bubble up clean and pass on to the carburetor. 
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b. Air Cleaner Maintenanee. 

( 1 ) Service of the oil bath air cleaner depends entirely upon the num- 
ber of miles and dust conditions encountered. For average operation on 
paved roads, it is suggested that the filter be serviced every 1,000 miles. 
When operating on gravel roads or under dusty conditions, the filter 
should be serviced every 500 miles. If, however, dusty conditions are 
abnormal, it should be serviced more frequently. 

(2) Servicing Air Cleaner (fig. 22). This is a simple and easy 
operation. Unscrew wing nut and remove assembly, and entire assembly 
is then open for inspection. Drain dirty oil from pump and drain sludge 
from bottom. Refill to lower bead with OIL, engine, seasonal grade, and 
replace. Should filter element need cleaning, swish up and down and side- 
ways in SOLVENT, dry-cleaning, and allow to dry. 

c. Air Cleaner Removal. 

SCREWDRIVER WRENCH, open-end, *’i6-in. 

( 2 ) 

Loosen the hose clamp on the carburetor air intake (screwdriver). Re- 
move the four bolts, nuts, and lock washers, holding the air cleaner to the 
dash (two %6-in. open-end wrenches). Remove the air cleaner. 

d. Air Cleaner Installation. 

SCREWDRIVER WRENCH, open-end, 

( 2 ) 

Place the air cleaner on the dash and attach with the four bolts, nuts, 
and lock washers (two '•'iii-in. open-end wrenches). Slide the hose over 
the carburetor air intake and tighten the hose clamp (screwdriver). 
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SECTION XXV 

INSTRUMENTS AND GAGES 

Porogroph 


Instrument and gage description 123 

Oil gage 124 

Fuel gage 125 

Ammeter 126 

Speedometer 127 

Temperature gage 127a 


123. INSTRUMENT AND GAGE DESCRIPTION. 

a. The instruments and gages are located on the panel in front of the 
driver and are grouped in a visible place. 

124. OIL GAGE. 

a. Oil Gage Description. The oil gage is graduated from 0 to 80 
poimds. With the engine warm, the operating range is from 40 to 45 
pounds. 

b. Oil Gage Removal. 

WRENCH, open-end, Vs-in. WRENCH, open-end, Vs-in. 

WRENCH, open-end, %6-in. 

Disconnect the oil line from the oil gage (%e- and %-in. open-end 
wrenches). Remove two nuts and lock washers (%-in. open-end wrench) 
clamping gage into instrument panel and remove the oil gage. Remove 
the oil line fitting from the gage (”iii-in. open-end wrench). 

c. Oil Gage Installation. 

WRENCH, open-end, Vs-in. WRENCH, open-end, Vs -in. 

WRENCH, open-end, %6-in. 

Tighten oil line fitting into oil gage (’Ko-in. open-end wrench). Place 
gage into position in instrument panel, install U-clamp, and turn on two 
nuts and lock washers and tighten (Ys-in. open-end wrench). Connect 
flexible oil line to the oil gage and tighten (%«- and %-in. open-end 
wrenches). 

125. FUEL GAGE. 

a. Fuel Gage Description. The fuel gage is graduated in a range, 
“EMPTY, Va, V 2 , %, and FULL.” The ignition switch must be turned on 
before any reading is taken. 

b. Fuel Gage Removal. 

WRENCH, open-end, Vs-in. 

Remove two nuts (Ys-in. open-end wrench) holding wires to gage. Re- 
move the wires and two washers. Remove the next nut ( Ys-in. open-end 
wrench). Gage can now be removed from instrument panel. 

c. Fuel Gage Installation. 

WRENCH, open-end, Ys-in. 
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Place gage in the instrument panel, install U-clamp, turn on two nuts, 
and tighten (%-in. open-end wrench). Place the two washers, wires, and 
nuts, and tighten (H-in. open-end wrench). NOTE: The yellow wire is 
on the right-hand terminal of the gage and the blue wire on the left side. 

126. AMMETER. 

a. Ammeter Description. The ammeter is graduated from minus 
0 to 50 amperes and plus 0 to 50 amperes. Readings toward the minus 
side indicate a discharge of the battery. Readings toward the plus side 
indicate the supply of current input in the battery. The total output of the 
generator depends on the charged condition of the battery. 

b. Ammeter Removal. 

WRENCH, open-end, Vs-in. 

Remove the two wire terminal nuts and lock washers (H-in. open-end 
wrench). Remove the four wires from the terminals. The brown wire on 
left terminal is connected to the filter, the yellow wire is connected to the 
headlight switch, the brown wire on right terminal is connected to starter 
switch, and the black wire is connected to the capacitor next to ammeter. 
Remove the two nuts (H-in. open-end wrench) holding the U-clamp and 
gage to instrument panel. Gage can now be removed. 

c. Ammeter Installation. 

WRENCH, open-end, %-in. 

Place ammeter in the instrument panel and fasten with insulated 
U-clamp and two nuts ( %-in. open-end wrench). Connect the brown wire 
from the starter switch and the black wire from the capacitor on to the 
right-hand ammeter terminal and fasten in place with nut and lock washer 
( %-in. open-end wrench). Connect the brown wire from the filter and the 
yellow wire from the light switch to the left-hand ammeter terminal and 
fasten in place with nut and lock washer (%-in. open-end wrench). 

127. SPEEDOMETER. 

a. Speedometer Description. The speedometer registers the miles 
per hour from 0 to 60, total mileage of 99,999 miles, and trip miles from 
0 to 999. The speedometer is driven by a flexible shaft which is connected 
to an adapter at the transfer case. 

b. Speedometer Removal. 

PLIERS 

Disconnect speedometer cable (pliers). Remove two wing nuts and 
lock washers holding speedometer into instrument panel and remove 
speedometer. 

c. Speedometer Installation. 

( 1 ) Equipment. 

PLIERS 
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(2) Procedure. 

(a) Place speedometer in instrument panel and fasten in place with 
U-clamp, two lock washers, and wing nuts. 

(b) Connect speedometer cable to speedometer (pliers). 

127a. TEMPERATURE GAGE. 

a. Temperature Gage Description. The temperature gage is 
graduated from 100 to 200 degrees. Normal operating temperature is 
from 160 to 190 degrees. 

b. Temperature Gage Removal. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, %e-in. 

WRENCH, open-end, H-in. WRENCH, open-end, ®/8-in. 

(2) Procedure. 

(a) Remove the heat element from cylinder head (H-in. open-end 
wrench). 

(b) Remove the grommet retainer (screwdriver and ^Hi-in. open-end 
wrench) from dash. Remove the rubber grommet from the retainer and 
pull the temperature gage wire inside the cab. 

(c) Remove the two nuts and lock washers ( ^s-in. open-end wrench) 
holding the clamp and gage into instrument panel. Remove the gage. 

c. Temperature Gage Installation. 

( 1 ) Equipment. 

SCREWDRIVER WRENCH, open-end, ^/ie-in. 

WRENCH, open-end, Yg-in. WRENCH, open-end, Vs-in. 

(2) Procedure. 

(a) Place temperature gage in instrument panel and fasten in place 
with U-clamp and two nuts and lock washers (%-in. open-end wrench). 

(b) Run heat indicator wire through grommet in dash and fasten 
grommet (screwdriver and yic-in. open-end wrench). 

(c) Connect the heat element to the cylinder head coupling and 
tighten (%-in. open-end wrench). 
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128. PROPELLER SHAFT DESCRIPTION (fig. 146). 

a. The propeller shafts are used to transmit power from the engine to 
the front and rear axles. The propeller shafts are in three lengths 
equipped with universal joints. The longest shaft is located between the 
transfer case and rear axle, the medium shaft between the transfer case 
and front axle, and the shortest shaft (alinement shaft) as a coupling 
between the transfer case and transmission. The short propeller shaft is 
composed of two universal joints with companion flanges at each end 
and one slip yoke. The two longer axle propeller shafts are composed of 
two universal joints each with a tube between the joints. The universal 
joints are attached to the transfer case and axle pinion shafts. The uni- 
versal joint slip yokes are connected to the transfer case jackshafts. 

129. PROPELLER SHAFT MAINTENANCE. 

a. Propeller Shaft Inspection. The universal joints should be 
checked at regular intervals for excessive oil leakage. Replace oil seals, 
if. necessary. The tapered yokes should be drawn tight to eliminate any 
chance of becoming loose. If they are not tightened properly, they will 
turn on the shaft and wear the key and also the keyway. When installing 
a propeller shaft, make certain that the two yokes attached to the axle 
pinion shaft and transfer case are parallel; the short-coupled propeller 
shaft is installed the same way. 

b. Lubrication. All needle bearing joints should be lubricated with 
a good grade of lubricant of a mineral base. Do not use grease. It will 
tend to destroy the needle bearings, as grease is of such density that it 
may clog the oil passages and also will not work in between the rollers 
and properly lubricate either the rollers or the serrated ends of the trun- 
nions which require lubrication on the thrust surfaces. The needle bear- 
ing journals are provided with a relief valve which is assembled in the 
center of the center cross. This not only prevents damage to the oil seals, 
when extremely high pressure is used in forcing the lubricant, but also 
serves as a means to indicate when the joint is completely filled, any ex- 
cess lubricant being expelled through the relief valve. 
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130. AXLE PROPELLER SHAFT REMOVAL. 

a. Equipment. 

CHISEL, 6-in. PLIERS 

HAMMER, 1-lb WRENCH, box, »/ 2 -in. 

HANDLE, socket WRENCH, socket, T/ie-in. 

b. Procedure. 

( 1 ) Disassemble Universal Joint. 

CHISEL, 6-in. WRENCH, box, Vj-in, 

HAMMER 

(a) Bend locks on lock plate (6-in. chisel and hammer) to free cap 
bolts holding bearing cover plate. 

(h) Remove the eight cap screws ( four in each yoke ) holding the 
bearing cover plate that retains the universal bearing in the joint ( V 2 -in. 
box wrench). Remove lock plates. 

(c) Drive on yoke ear of propeller shaft sufficiently to start needle 
bearing out of yoke ear (hammer). Remove the bearing. Drive on oppo- 
site yoke ear enough to remove the opposite bearing. Center cross may 
now be tipped back and yoke on propeller shaft removed from center 
cross. 

(d) Remove the needle bearings in the other yoke in the same man- 
ner and then remove the center cross. 

(e) By removing the dust cap on the rear of the universal joint slip 
yoke, the yoke may be slipped from the propeller shaft. 

( 2 ) Remove Universal Joint Yoke from Axle Pinion Shaft. 
HAMMER PLIERS 

HANDLE, socket WRENCH, socket, l^/ie-in. 

Remove the cotter key (pliers) from the pinion nut. Loosen and re- 
move the pinion nut and flat washer (I'lo-in. socket wrench and socket 
handle). Tap the universal joint yoke (hammer) from the pinion shaft. 

(3) Remove Universal Joint Yoke from Transfer Jackshaft. 
HAMMER PULLER, universal 

HANDLE, socket joint (7166) 

PLIERS WRENCH, adjustable, 12-in. 

WRENCH, socket, iKe-in. 

Remove the cotter key (pliers) from the transfer jackshaft nut. Loosen 
and remove the nut holding the universal joint yoke to the transfer jack- 
shaft (iyi6-in. socket wrench and socket handle). Pull universal joint 
yoke from the jackshaft. (Universal joint puller 7166 and 12-in. ad- 
justable wrench.) 


131. AXLE PROPELLER SHAFT INSTALLATION (fig. 146). 
a. Equipment. 

CHISEL HAMMER, 1-lb 

GUN, grease WRENCH, box, V 2 -in. 
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b. Procedure. 

(1) Alinement of Propeller Shaft Yokes. 

When installing the propeller shaft in the vehicle, the non-slip yoke of 
the jackshaft and the pinion shaft yoke should be parallel and the two 
yokes on the propeller shaft should also be parallel. 

(2 ) Install Universal Joint Yoke on Transfer Jackshaft. 

HAMMER PLIERS 

HANDLE, socket WRENCH, socket, 1%6-in. 

Enter a key in the keyway of the jackshaft (hammer) and then slide 
the universal joint yoke on to the transfer jackshaft and tap same into 
place (hammer). Place the pinion nut on the jackshaft and tighten 
(socket handle and U/io-in. socket wrench). Lock the pinion nut by in- 
serting a cotter key (pliers). 

(3) Install Universal Joint Yoke on Axle Pinion Shaft. 

HAMMER PLIERS 

HANDLE, socket WRENCH, socket, 1%6-in. 

Slide the universal joint yoke on the spline of the axle pinion shaft. 
Tap into place (hammer). Place a flat washer on the pinion shaft. Turn 
the pinion nut on the pinion shaft and tighten thoroughly (socket handle 
and iVio-in. socket wrench). Lock the pinion nut by inserting a cotter key 
(pliers). 

(4) Assemble Universal Joint. 

CHISEL WRENCH, box, V 2 -in. 

HAMMER 


Place the center cross in the universal joint yoke ears on the pinion 
shaft. Insert the needle bearing cup into the yoke ear and tap into position 
(hammer). Be sure bearing enters center cross properly and that the slots 
in the bearing are lined up with the cap screw holes in the yoke ear. Place 
cover plate and lock plate on yoke ear and fasten it in place with the two 
cap bolts ( V 2 -in. box wrench). Secure the cap bolts by bending wings on 
lock plate tightly against cap bolt heads (hammer and chisel). Install 
the opposite universal bearings in the same manner. Place the propeller 
shaft universal joint yoke over the center cross. Enter the needle bearing 
cups in the yoke ears and tap lightly into position. Line up slots in bearing 
cups with the cap bolt holes in the yoke ears. Place cover plate and lock- 
ing plate on the yoke ear and fasten with the two cap bolts (V 2 -in. box 
wrench). Lock the cap bolts by bending wings of locking plate tightly 
against cap bolt heads (hammer and chisel). NOTE: Front and rear 
propeller shaft universal joints are all assembled in the same manner as 
described in the foregoing. 


(5) Lubricate Universal Joints (see Lubrication Guide, sec- 
tion VI). 

GUN, grease 
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132. SHORT-COLPLED PROPELLER SHAFT REMOVAL 
(ALINEMENT JOINT). 

a. Equipment. 

WRENCH, open-end, %«-in. (2) 

b. Procedure. 

Remove the eight %-in. bolts, nuts, and lock washers (two %a-m. open- 
end wrenches ) holding the short-coupled propeller shaft to the rear com- 
panion flange. Remove the eight %-in. bolts, nuts and lock washers hold- 
ing the short-coupled shaft to the front companion flange (two *>1f:-in. open- 
end wrenches). Remove the shaft assembly. 

133. SHORT-COLPLED PROPELLER SHAFT INSTALLATION 
(ALINEMENT JOINT). 

a. Equipment. 

WRENCH, open-end, 'Me-in. (2) 

b. Procedure. 

Slide the short-coupled propeller shaft into place on the companion 
flanges between the transmission and transfer case. Bolt the propeller 
shaft to the front and rear companion flanges with the sixteen %-in. bolts, 
nuts, and lock washers (two %n-in. open-end wrenches). NOTE: The slip 
yoke end of the short-coupled propeller shaft must be fastened to the 
companion flange on the transfer case companion flange. 
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Figure 147 — Tightening Spring U-Bolt 

134. SPRING AND SHOCK ABSORBER DESCRIPTION (figs. 
147, 148, and 149). 

a. The springs are semi-elliptic type and are anchored at the front 
and shackled at the rear. Two springs are used to suspend the vehicle on 
the front axle and two for the rear axle. Double-acting shock absorbers 
are used to control the action of the springs. The shock absorber is bolted 
to the frame above each spring; a connecting link is attached to the shock 
absorber and spring. 

135. SPRING AND SHOCK ABSORBER TROUBLE SHOOTING, 
a. Hard Riding. 

Pottibl* CauM Potiible Remody 

( 1 ) Insufficient lubrication. Lubricate springs. Refer to Lu- 

brication Guide (section VI). 
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PottibU Couf« 

(2 ) Broken shackle bolts. 

(3) Overloading or uneven 
load. 

b. Excess Flexibility. 

( 1 ) Broken spring leaves. 

(2) Lack of fluid in shock ab- 
sorber. 

(3) Improper action of shock 
absorber. 

c. Excessive Noise. 

( 1 ) Worn spring bolts. 

(2) Loose spring clips. 

(3) Broken spring leaves. 


PottibU R«mody 

Replace (par. 138). 

Lighten or change distribution of 
load. 

Replace spring (par. 138). 
Replenish fluid. Refer to Lubri- 
cation Guide (section VI). 
Replace (par. 137). 


Replace (par. 138). - 
Tighten clips. 

Replace spring (par. 138). 


136. SPRING AND SHOCK ABSORBER MAINTENANCE (fig. 147). 

a. Spring Maintenance. 

WRENCH, box, i^io-in. WRENCH, open-end, Vs-in. 

The springs should be checked at regular intervals for broken clips and 
spring leaves. Spring U-bolts and clips should be tightened (^-%o-in. box 
wrench and */s-in. open-end wrench) (fig. 147). The springs should be 
checked for evidence of settling or overloading, indicated by flattening of 
the spring. A check should also be made for binding in the shackles. 

b. Shock Absorber Inspection. 

( 1 ) Equipment. 

HAMMER WRENCH, open-end, Vi-va. 

WRENCH, adjustable, 12-in. 

(2) Procedure. 

(a) Adjustments, which are made at the factory to establish shock 
absorber resistance, should not be changed. Normally, the only care 
shock absorbers require is replenishing the fluid. The filler plug in the 
reservoir should be removed in the spring and fall or at intervals of 6,000 
miles, whichever occurs first, and the reservoir filled to the bottom of filler 
plug hole (12-in. adjustable wrench). Use genuine shock absorber fluid. 
Substitute fluids, grease, or oil should never be used. 

(b) In order to remove any air that may be trapped in the working 
chamber, due to low fluid, disconnect link (hammer and ys-in. open-end 
wrench) and pump lever several times through its full range of travel. 
This will draw the fluid from the auxiliary reservoir into the working 
chamber. Add more fluid and repeat pumping. When working chamber 
is properly filled, there will be uniform resistance and no “rubbery” feeling 
or lost motion. Refill reservoir to bottom of filler plug hole. (See figure 
27, Lubrication section). CAUTION: A shock absorber filled above this 
level may leak, therefore, do not overfill. The space between this fluid 
level and top of reservoir is air space required for expansion. Replace 
link (Vs-in. open-end wrench) and filler plug 12-in. adjustable wrench). 
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CONNECTING LINK 
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Figure 148 — Rear Shock Absorber Installed 

137. SHOCK ABSORBER REPLACEMENT (figs. 148 and 149). 

a. Equipment. 

HAMMER ' WRENCH, open-end, i%e-in. 

WRENCH, open-end, Vs-in. 

b. Procedure. 

(1) Disconnect Linkage. 

HAMMER WRENCH, open-end, ys-in. 

Remove arm link nut ( Vs-in. open-end wrench). Drive tapered bolt 
out (hammer). 

(2) Remove Shock Absorber FROM Frame. 

WRENCH, open-end, Vs-in. WRENCH, open-end, i%e-in. 

Remove the two bolts fastening shock absorber to frame (Vs- and 
^%6-in. open-end wrenches). Remove shock absorber. 

(3) Install Shock Absorber in Frame. 

WRENCH, open-end, Vs-in. WRENCH, open-end, »%e-in. 

Place shock absorber on inside of frame channel with arm towards the 
rear. Install two bolts through the frame and shock absorber, place lock 
washers on bolts, and tighten nuts (Vs- and ^%e-in. open-end wrenches). 

(4) Install Linkage. 

SCREWDRIVER WRENCH, open-end, Ve-in. 
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figure 149— front Shock Absorber Installed 


Insert connecting link tapered bolt into arm. Tighten nut (screwdriver 
and yg-in. open-end wrench). 

(5) Lubrication. Refer to Lubrication Guide (section VI). NOTE: 
When replenishing fluid in shock absorber after removing from vehicle, 
it is important that the shock absorber be held in the same position that it 
would be mounted on the vehicle and surplus fluid be permitted to 
run out. 

138. SPRING REPLACEMENT, 
a. Rear Spring Removal. 

(1) Equipment. 

CHAIN PLIERS 

EXTENSION, 6-in. PUNCH 

HAMMER WRENCH, box, i%«-in. 

HANDLE, ratchet WRENCH, socket, l%e-in. 

HOIST, chain 

(2) Procedure. 

(aj Remove Spring Shackle Bolts. 

CHAIN HOIST, chain 

EXTENSION, 6-in. PLIERS 

HAMMER PUNCH 

HANDLE, ratchet WRENCH, socket, iMe-in. 
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Raise rear of vehicle (chain and chain hoist) enough to release tension 
from spring that is being removed. Remove cotter keys from front spring 
shackle bolt and from lower rear spring shackle bolt (pliers). Remove 
nuts (iMc-in. socket wrench, ratchet, and 6-in. extension) from front 
spring shackle bolt and from lower rear spring shackle bolt. Remove the 
two shackle bolts by driving them from the hangers (hammer and 
punch). 

(b) Remove Spring U -bolts. 

HAMMER WRENCH, box, i^e-in. 

Remove eight nuts ('%e-in. box wrench) from U-bolts holding spring 
to axle; drive U-bolts from the axle housing (hammer). Remove spring 
block from top of spring. 

(c) Remove Spring. 

HOIST, chain 

Raise truck about 6 inches higher (chain hoist). Remove spring from 
axle housing toward the rear. 

(d) Remove Rear Spring Shackle. 

HAMMER PUNCH 

HANDLE, ratchet WRENCH, socket, iWe-in. 

PLIERS 

Remove cotter key (pliers) from shackle bolt nut. Remove nut ( iVie-in. 
socket wrench and ratchet) and drive shackle bolt from spring and 
shackle (hammer and punch). 


b. Rear Spring Installation. 

( 1 ) Equipment. 

CHAIN 

EXTENSION, 6-in. 

HAMMER 
HANDLE, ratchet 
HOIST, chain 

(2) Procedure. 

(a) Install Rear Shackle on Spring. 
HAMMER 
HANDLE, ratchet 


PLIERS 

WRENCH, box, i%6-in. 
WRENCH, open-end, %6-in. 
WRENCH, socket, iWs-in. 


PLIERS 

WRENCH, socket, iMe-in. 


Place shackle on spring and line up holes, insert shackle bolt, and drive 
in place (hammer). Turn nut on shackle bolt and tighten ( iMe-in. socket 
wrench and ratchet handle). Insert cotter key (pliers) in nut and 
shackle bolt. 


(b) Install Spring on Rear Axle Housing. 

HANDLE, ratchet WRENCH, box, i%6-in. 

Place spring on rear axle housing from rear of truck, enter spring tie 
bolt in recess on top side of axle housing, place spring block on top of 
spring, and insert U-bolts over spring and through holes in axle housing. 
Turn nuts on U-bolts and tighten (^yi«-in. box wrench and ratchet handle). 
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(c) Install Spring Shackle Bolts. 

EXTENSION, 6-in. PLIERS 

HAMMER WRENCH, open-end, 

HANDLE, ratchet WRENCH, socket, VAa-in. 

HOIST, chain 

Lower chassis (chain hoist) until shackle bolt holes line up, drive 
(hammer) in the bolts and turn on the nuts and tighten (lM(!-in. socket, 
6-in. extension, and ratchet handle). Place new cotter keys in shackle 
bolt nuts (pliers). Replace worn grease fittings ('yiii-in. open-end wrench) 
and lubricate all spring bolts. See Lubrication Chart, section VI. 


c. Front Spring Assembly Removal. 
( 1 ) Equipment. 


CHAIN 
HAMMER 
HANDLE, flex 
HOIST, chain 


PLIERS 
PUNCH, taper 
WRENCH, box, lyio-in. 
WRENCH, socket, iHo-in. 


(2) Procedure. 

(a) Remove Spring U-bolt. 

HAMMER WRENCH, box, ^^o-in. 

Remove the eight nuts (^yio-in. box wrench) from the spring U-bolts 
and drive U-bolts (hammer) from the axle housing. 


(b) Remove Shackle Bolts. 
CHAIN 
HAMMER 
HANDLE, flex 
HOIST, chain 


PLIERS 
PUNCH, taper 
WRENCH, socket, IWe-in. 


Loop chain around convenient place at front of chassis and raise chassis 
(chain hoist) sufficiently to remove weight from the spring. Remove 
shackle bolt cotter keys (pliers). Remove shackle bolt nuts (iMfi-in. 
socket wrench and flex handle). Drive shackle bolts from springs (ham- 
mer and taper punch) and remove the spring from the axle housing. 


WRENCH, box, Ww-in. 


d. Front Spring Assembly Installation. 

( 1 ) Equipment. 

CHAIN PLIERS 

GUN, grease PUNCH, taper 

HAMMER 

HANDLE, flex WRENCH, socket, lM«-in. 

HOIST, chain 

(2) Procedure. 

(a) Install Front Spring. 

HAMMER WRENCH, box, ^Via-in. 

Place spring on axle housing, so that spring center bolt rests in recess 
on top of axle housing. Drive the spring U-bolts through the axle housing 
(hammer). Put on the double nuts and tighten (’tif.-in. box wrench). 
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(b) Install Shackle Bolts. 

HAMMER PUNCH, taper 

HANDLE, flex WRENCH, socket, iWe-in. 

PLIERS 

Lower chassis (chain hoist) to line up spring shackle holes; drive in the 
shackle bolts (hammer and punch). Put on the shackle bolt nuts and 
tighten (l^e-in. socket wrench and flex handle). Cotter key the nuts 
(pliers). Lower chassis (chain hoist) and remove the chain. Lubricate 
the shackle bolts (grease gvm). 
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139. STEERING GEAR DESCRIPTION (fig. 150). 

The steering gear is of a cam and twin lever type and is located on the 
left side of the vehicle. The steering gear housing is mounted in a bracket 
bolted to the frame above the front axle and the steering column is sup- 
ported by a bracket. The steering wheel is of the three-spoke type, having 
a diameter of 20 inches. 


140. STEERING GEAR TROl RLE SHOOTING, 
a. Hard Steering. 

Possible Cause 

( 1 ) Lack of lubrication. 


(2) Steering gear too tight. 

(3) Drag link too tight. 

(4) Under-inflated tires. 

(5) Improper toe-in. 

b. Loose Steering. 

( 1 ) Improper steering gear ad- 
justment. 

(2) Loose ball joints. 

(3) Loose steering socket bear- 
ings. 

(4) Worn steering gear. 

c. Shimmy. 

( 1 ) Loose steering. 

(2) Improper toe-in. 

d. Road Shock. 

(1) Improper drag link adjust- 
ment. 

(2) Incorrect shock absorber 
action. 

(3) Steering gear improperly 
adjusted. 
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Possible Remedy 

Lubricate steering gear, tie rod 
ends, steering sockets, and drag 
link. Refer to Lubrication Chart, 
(section VI). 

Readjust (par. 141). 

Readjust (par. 141). 

Inflate to 65 pounds. 

Adjust (par. 41). 

Readjust (par. 141). 

Readjust (par. 141). 

Readjust socket (par. 41). 

Replace steering gear (par. 142). 

Readjust system (par. 141). 
Readjust (par. 41). 

Readjust drag link (par. 141). 
Check fluid (par. 136). 

Readjust (par. 141). 
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Figure 150 — Phantom View of Steering Oear 
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141. STEERING GEAR ADJUSTMENTS. 

The steering gear is designed to have no backlash through the center 
position and but slight backlash at each end of travel. There are two 
adjustments to the steering gear and must be made in the following order: 

a. Equipment. 

PULLER, pitman arm, WRENCH, open-end, Vi-in. 

43DD-CG-250 WRENCH, open-end, 3/4-in. 

WRENCH, adjustable, 12-in. 


RAK> 302924 

Figurm 151 — Rmmoving Pitman Arm 

b. Procedure. 

(1) Disconnect the pitman arm (fig. 151) (par. 153). Turn the 
steering wheel and if any excessive binding or looseness is found, the 
trouble may be assumed to be in the steering gear. 

(2) The first adjustment should be the thrust bearings. Remove the 
four upper cover screws (Vi -in. open-end wrench) and the clamp bolt 
(3^-in. open-end wrench). Loosen the U-clamp on the steering column 
(3^.in. open-end wrench). Raise the cover to permit removal of the 
shims. A combination of shims are used between paper shims. Clip and 
remove one or more shims as required to remove end play in the thrust 
bearings. Replace cover and tighten screws (Vi -in. open-end wrench). 
Tighten the two clamp bolts (V4-in. op>en-end wrench.) 
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(3) Next, adjust the side cover adjusting screw to a barely percep- 
tible drag on the steering wheel. The adjustment should be made through 
the mid-position. Do not adjust in p>ositions off mid-position, as backlash 
at these points is normal and not objectionable. To adjust, loosen the 
lock nut (12-in. adjustable wrench) and tighten side cover adjusting 
screw (offset screwdriver) while the steering wheel is turned slowly from 
extreme left to extreme right, until a very slight drag is felt on the steering 
wheel in the straight ahead steering position. Tighten the lock nut ( 12-in. 
adjustable wrench). CAUTION: The gear must not bind at any place; 
only a very slight drag should be felt. A closer adjustment will not cor- 
rect any steering condition, but will damage and wear the steering gear 
and impair operation. 

(4) The steering gear should be approximately in its mid-position 
when the front wheels are straight ahead. Turn the steering wheel to the 
right as far as possible; then rotate the wheel in the opposite direction as 
far as possible and note the total number of turns. Turn the wheel back 
just one-half of this total movement, thus placing the gear in mid-position. 
Place front wheels straight ahead. The serrated end of the steering shaft 
and pitman arm should line up or nearly so. Place the pitman arm on the 
steering shaft and tighten with a nut and lock washer (12-in. adjust- 
able wrench). 


142. STEERING GEAR REPLACEMENT. 


a. Equipment. 

HAMMER 
HANDLE, ratchet 
PLIERS 

PULLER, pitman arm, 
43DD-CG-250 
PUNCH, taper, 6-in. 
SCREWDRIVER, 10-in. 
WRENCH, adjustable, 12-in. 

b. Procedure. 


WRENCH, box, i%6-in. 
WRENCH, open-end, Vs-in. 
WRENCH, open-end, 'We-in. 
WRENCH, open-end, ^-in. 
WRENCH, open-end, yg-in. 
WRENCH, socket, V 4 -in. 
WRENCH, socket head set 
screw, %-in. 


(1) Remove Pitman Arm. 

PULLER, arm, 43DD-CG-250 WRENCH, adjustable, 12-in. 

Remove the nut and lock washer holding the pitman arm to the steer- 
ing gear (12-in. adjustable wrench). Pull the pitman arm from the shaft 
(arm puller 43DD-CG-250). 

(2) Remove Steering Wheel. 


HAMMER SCREWDRIVER, 10-in. 

HANDLE, ratchet WRENCH, socket, 1%6-in. 


Remove the horn button by turning one-quarter turn with the hand. 
This will permit the horn button to slide out of the slots and be removed. 
Remove the three screws holding the horn button base plate (screw- 
driver). Disconnect the lower end of the horn wire from the junction 
block (yg-in. open-end wrench). Pull the horn wire and horn base plate 
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Figure 152 — Removing Steering Gear Outer Bracket 


Figure 153 — Removing Steering Gear Inner Bracket 
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assembly out of the steering gear toward the top. Remove the steering 
wheel nut ( l%c-in. socket wrench and ratchet handle). Remove the steer- 
ing wheel by tapping next to the steering gear tube (hammer). 

(3) Remove Steering Gear Lower Brackets. 

HANDLE, ratchet WRENCH, open-end, Va-in. 

WRENCH, box, i%e-in. WRENCH, socket, y 4 -in. 

WRENCH, open-end, H-in. 

( 2 ) 
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Figure 154 — Removing Steering Gear Assembly 


Remove the six bolts, nuts and lock washers (y>-in. open-end wrench, 
%-in. socket wrench, and ratchet handle) holding the inner and outer 
steering gear brackets to the frame (fig. 152). Remove the bolt, nut and 
lock washer holding inner steering gear bracket (fig. 153) to the steering 
gear (two % -in. open-end wrenches). Remove the inner bracket Loosen 
the clamp bolt in the steering gear outer bracket ( %-in. open-end wrench 
and ^%6-in. box wrench).' Remove the outer steering gear bracket. 

(4) Remove Winch Drive Shaft (par. 171).- 

HAMMER WRENCH, socket head set 

PUNCH, taper, 6-in. screw, Vt-in. 

(5) Remove Steering Gear U-Clamp. 

WRENCH, open-end, %-in. 
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Remove the two nuts and lock washers from the steering gear U-clamp 
(%-in. open-end wrench). Remove the clamp holding the electrical wires 
to the steering gear tube (screwdriver and Vio-in. open-end wrench). Re- 
move the U-clamp. The steering gear can now be lowered to the floor on 
the imderside of the chassis (fig. 154). 

(6) Install Steering Gear Lower Brackets. 

HANDLE, ratchet WRENCH, open-end, %-in. 

WRENCH, box, ^^o-in. WRENCH, socket, 3/4-in. 

WRENCH, open-end, %-in. 
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Figure 1 55 — Horn Button and Related Parts 


Place the steering gear assembly into position in the chassis from the 
vmderside of the vehicle. Slide the outer steering bracket on bottom left 
side of the steering gear. Tighten the inner steering gear bracket to the 
steering gear with a bolt, nut and lock washer (two 3^.in. open-end 
wrenches). Attach the inner and outer steering gear bracket to the frame 
side channel with six bolts, nuts and lock washers (%-in. open-end 
wrench, ratchet handle, and %-in. socket wrench). 

(7) Install Steering Gear U-Clamp. 

WRENCH, open-end, 3/4-in. 

Slide the U-clamp over the steering gear column and through the 
bracket. Tighten the U-clamp with the two nuts and lock washers (3^-in. 
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open-end wrench). Attach the electrical wire harness to the steering gear 
tube with a clamp (screwdriver and Vi«-in. open-end wrench). 

(8) Install Steering Wheel (fig. 155). 

HANDLE, ratchet SCREWDRIVER, 10-in. 

PLIERS WRENCH, socket, lyie-in. 

Place the steering wheel on the steering gear shaft and tighten with the 
steering wheel nut ( 1%,-in. socket wrench). Enter a piece of wire through 
the steering gear tube. Fasten the horn wire to the top end of the wire and 
pull the horn wire through the steering gear tube (pliers). Insert the 
three screws holding the horn base plate to the steering wheel (screw- 
driver). Fasten the lower end of the horn wire to the junction block on 
the left front fender (%-in. open-end wrench). Place the horn button 
into the steering wheel and turn one-quarter turn with the hand. This 
will permit the prongs on the horn button to slide into the slots of the 
base plate holding the horn button in place (fig. 155). 

(9) Install Pitman Arm (par. 143). 

HAMMER WRENCH, adjustable, 12-in. 

(10) Install Winch Drive Shaft (par. 171). 

HAMMER WRENCH, socket head set 

screw, Vt-iiL 


143. PITMAN ARM REPLACEMENT. 

a. Equipment. 

ADJUSTER, drag link PLIERS 

( Screwdriver type 7168) PULLER, 43DD-CG-250, 

HANDLE, ratchet snap-on 

b. Procedure. 

( 1 ) Remove Drag Link. 

HANDLE, ratchet RATCHET (screwdriver 

PLIERS attachment 7168) 

Remove drag link at pitman arm end (par. 144). 

( 2 ) Remove Pitman Arm. 

PULLER, 43DD-CG-250, WRENCH, adjustable, 12-in. 

snap-on 

Remove the nut and lock washer from the pitman arm shaft (12-in. 
adjustable wrench). Place the puller on the pitman arm and remove the 
arm (puller, 43DD-CG-2 50, and 12-in. adjustable wrench). 

(3) Install Pitman Arm. 

hammer wrench, adjustable, 12-in. 

PLIERS 

Center the steering gear by turning the steering wheel to the right as 
far as possible. Then rotate the wheel in the opposite direction as far as 
possible and note the total number of turns. Turn wheel back just one- 
half of this total movement, thus placing the gear in mid-position. Place 
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front wheels straight ahead. Slide pitman arm on the serrated end of the 
steering gear shaft. Tap lightly (hammer) and tighten pitman arm with 
nut and lock washer (12-in. adjustable wrench). The ball on the pitman 
arm stud should now line up, or nearly so, with the ball socket on the 
drag link. If necessary, the pitman arm can be shifted on the serrated end 
of the steering gear shaft to change the ball stud position. 

(4) Install Drag Link (par. 144). 

ADJUSTER, drag link PLIERS 

(Screwdriver type 7168) RATCHET 

144. DRAG LINK. 

a. Drag Link Description. The drag link is a connecting link be- 
tween the pitman arm and the front axle steering arm. It has adjustable 
ball sockets which are spring loaded. 

b. Drag Link Adjustment. 

ADJUSTER, drag link PLIERS 

(Screwdriver type 7168) 

Remove the cotter key (pliers) from the end of the drag link. Turn 
the adjusting plug until it is tight (drag link adjuster) and back off one- 
quarter turn. Lock the adjusting plug with a new cotter key (pliers). 
Follow this same procedure for the opposite end. 

c. Drag Link Removal. 

ADJUSTER, drag link HANDLE, ratchet 

(Screwdriver type 7168) PLIERS 

HAMMER WRENCH, box, ^^ie-in. 

Remove the cotter key (pliers) from the drag link pitman arm end. 
Remove the drag link end plug (ratchet handle and drag link adjuster — 
screwdriver type). Remove the outer drag link bearing and then remove 
the drag link from the pitman arm. Turn the left wheel in toward the 
front of the truck. Remove the cotter pin (pliers) from the steering arm 
ball stud. Remove the nut from the steering arm ball stud (^%6-in. box 
wrench). Drive the ball stud from the steering arm (hammer). 

d. Drag Link Installation. 

ADJUSTER, drag link PLIERS 

(Screwdriver type 7168) WRENCH, box, ^%6-in. 

HAMMER 

Insert the ball stud into the steering arm. Tap slightly (hammer) into 
position. Tighten the nut on ball stud (^^le-in. box wrench). Lock the ball 
stud nut with a cotter key (pliers). Slide the drag link over the pitman 
arm ball stud. Insert the drag link end plug (drag link adjuster — screw- 
driver type). Lock the drag link end plug with the cotter key (pliers). 
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Figure 156— Chart Explaining Center Differential 

145. TRANSFER CASE DESCRIPTION. 

a. General. The transfer case is mounted in the frame to the rear 
of the transmission. Its object is to transmit power from the transmission 
to the front and rear axle and provides additional speed reduction for any 
selection of transmission gears. 

b. Construction and Function. 

(1) The parts making up this unit are all enclosed in the transfer 
case. They consist of a mainshaft, upper and lower sprocket, silent chain, 
center differential, a differential locking device, and jackshafts connected 
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to the propeller shafts. The silent chain cushions a sudden jerk and thus 
minimizes strains on other working parts. When kept properly lubricated 
and adjusted, it will invariably last the life of the vehicle. The chain 
should be checked for slack at 6,000-mile intervals and should have 
approximately V^-in. perceptible slack. 

(2) The center differential is composed of two differential and pin- 
ion gears similar to those in the front and rear axles. The purpose of the 
center differential is to compensate for differences in distance traveled by 
the front and rear wheels, just as the differential compensates for differ- 
ence in distance between the two rear wheels when rounding comers or 
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DIFF. Lock LEVER 


TRANSFER CASE 


DIFF. HOUSING 


RAPO 

306189 


Figure 157 — Differential Locking Control 


traveling over imeven terrain. If a solid drive were used in the transfer 
case, the rear wheels would be compelled to slip when rounding comers, 
because the front wheels travel about twice as far as the rear wheels do. 
Without the use of a center differential, rapid tire wear would be experi- 
enced and the entire driving members would also be vmder a continual 
strain, because they would be compelled to take up the strain, up to the 
point of slipping the wheels. See figure 156 for explanation of the center 
differential. 

(3) The center differential locking device is a sliding jaw clutch unit 
and is attached to the center differential housing (fig. 157). It is manu- 
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ally controlled from the cab. Locking the center differential merely cuts 
out the action of the differential gears and transmits the power equally 
through both propeller shafts. When the differential is unlocked, either 
propeller shaft can turn, depending on the tire traction. For locking and 
unlocking the center differential, refer to paragraph 6. The locking device 
should be used only for emergency work, however, and should be un- 
locked as soon as possible. To operate constantly with a locked center 
differential places undue and unnecessary strains on all driving parts. 
Some are under the impression that the truck will drive on all four wheels 
only when the center differential is locked. This is not true. The truck 
drives on all four wheels without the center differential lock engaged. 


146. TRANSFER CASE TROUBLE SHOOTING. 


a. Unusual Noises and Vibrations. 


Possible Cause 

(1) Worn front and rear jack- 
shaft bearings. 

(2) Loose transfer drive chain. 

(3) Lack of lubricant. 


Possible Remedy 

Report to higher authority. 

Adjust chain (par. 147). 

Add lubricant. Refer to Lubrica 
tion Guide (section VI). 


b. Transfer Case Heats Excessively. 


( 1 ) Lack of lubricant. 

(2) Too much lubricant. 

(3) Chain adjustment too tight. 

(4) Air vent plugged. 

c. Grease Leakage. 

(1) Too much lubricant. 

(2) Defective oil seals. 

(3) Loose bolts. 

(4) Plugged air vent (causing 
pressure). 


Add lubricant. Refer to Lubrica- 
tion Guide (section VI). 

Drain to proper level. 

Adjust (par. 147). 

Clean vent on transfer case. 

Drain to proper level. 

Replace seals (par. 149A). 
Tighten. 

Clean vent. 


147. SILENT CHAIN ADJUSTMENT (fig. 158). 

a. Equipment. 

HAMMER WRENCH, adjustable, 10-in. 

PUNCH WRENCH,- open-end, %r,-in. 

SCREWDRIVER 

b. Procedure. 

(1) Loosen all the cap bolts (^itt-in. open-end wrench) around the 
clamp rings at the front and rear side of the transfer case. The clamp 
rings or scales are numbered from 1 to 21 (fig. 158). Remove the cap 
bolts at number one on the scale. With these two bolts removed and the 
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balance of the bolts loosened, the eccentric housings will be free to tvim. 
Remove the pipe plug at the side of the transfer case ( 10-in. adjustable 
wrench) and note the slack in the chain. It should have approximately 
Vi -inch perceptible slack and can be checked with a screwdriver or 
tips of Angers. 

(2 ) Proceed to turn the front and rear eccentric housings (punch and 
hammer) until the pointer approaches the next highest number (fig. 158). 
Proceed with the adjustment until the chain is taut and then txim the 
eccentric housing back one number. Care should be taken that the point- 
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COVER 


LOCK RING 
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Figure 158 — Silent Chain Adjustment 

ers on both eccentric housings ( front and rear ) correspond with the same 
numbers on the clamp rings. Insert the two cap bolts that were removed 
and tighten all the bolts evenly (’’''in-in. open-end wrench). 

(3) If the locking lever on the transfer case should happen to strike 
the frame when making a chain adjustment, remove the cap bolts (%c-in. 
open-end wrench) from the differential front housing and differential 
lock housing (fig. 157) and then turn the differential front housing until 
the lever is in a vertical position. Replace and tighten the cap bolts (%o-in. 
open-end wrench). 

356 


Digitized by Google 


Original from ■ 

UNIVERSITY OF CALIFORNIA * 



TRANSFER CASE 


148. TRANSFER CASE REMOVAL 
a. Equipment. 

CHISEL, 6-in. 

EXTENSION, 6-in. 

HAMMER, 1-lb 
HANDLE, flex 
JACK, hydraulic 
LIFTER, transfer case 7172 
PLIERS 

SCREWDRIVER, 6-in. 

WRENCH, adjustable, 10-in. 


WRENCH, box, Vi-in. 
WRENCH, box, 'lio-in. 
WRENCH, open-end, %«-in, 


WRENCH, open-end, 3/4-in, 


WRENCH, open-end, %-in, 
WRENCH, socket, Vs-in. 
WRENCH, socket, is/g-in. 


TRUNNION CAP 


TRANSFER CASE 


FRONT TRANSFER 
CASE BRACKET 

RA PD 302932 


Figure 159 — Removing Transfer Case Trunnion Cap Bolt 


b. Procedure. 

(1) Disconnect the Short-coupled Propeller Shaft. 
WRENCH, open-end, ^le-in. (2) 

Remove the eight nuts, lock washers and bolts (two Yui-in. open-end 
wrenches) from the rear flange of the short-coupled propeller shaft. 

(2) Remove Emergency Brake Band (par. 66). 

PLIERS WRENCH, open-end, y 4 -in. 

SCREWDRIVER, 6-in. WRENCH, open-end, %-in. 

WRENCH, open-end, Vw-in. 
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(3) Remove Propeller Shafts (par. 130). 

CHISEL, 6-in. WRENCH, box, y 2 -in. 

HAMMER, 1-lb 


(4) Remove Speedometer Cable and Adapter. 

PLIERS WRENCH, adjustable, 10-in. 

Remove speedometer cable (pliers) from the adapter. Remove speed- 
ometer adapter from the transfer case (10-in. adjustable wrench). Re- 
move the speedometer adapter sleeve (10-in. adjustable wrench) and 
then pull out the speedometer driven gear. 

(5) Disconnect the Differential Lock. 

PLIERS 

Remove the pull back spring (pliers). Remove cotter key from yoke 
pin (pliers) and remove the yoke pin. 

(6) Remove Muffler (par. 109). 

WRENCH, open-end, %e-in. WRENCH, open-end, 3/4-in. 

( 2 ) ( 2 ) 

(7) Remove Transfer Case Rear Support, 

JACK, hydraulic WRENCH, open-end, %6-in. 

PLIERS WRENCH, open-end, Vs-in. 

WRENCH, box, ^^o-in. 

Remove the seven bolts (%r.-in. open-end wrench) holding rear support 
bracket to transfer case. Use hydraulic jack to support the transfer case. 
Remove the two transfer case rear support bolts (pliers, Vs-in. open-end 
wrench, and *^lo-in. box wrench) and remove the rear support. 

(8) Remove the Transfer Case. 

EXTENSION, 6-in. PLIERS 

HANDLE, flex WRENCH, socket, Vi-in. 

LIFTER, transfer case, 7172 

Remove the wire holding the bolt heads in the front transfer case sup- 
port cap. Remove the two bolts (ys-in, socket wrench, 6-in. extension, 
and flex handle) (fig. 159). Remove two cap bolts (Mj-in. box wrench) 
from the top cover of the transfer case and attach the lifter (7172).. Con- 
nect a chain hoist and lower transfer case to floor (fig. 160). 


(9) Remove Transfer Case Brake Wheel. 

HANDLE, flex PULLER, brake wheel, 7167 

PLIERS WRENCH, socket, 1%-in. 

Remove cotter key (pliers) holding nut to transfer case mainshaft. Re- 
move the nut (IVs-in. socket wrench and flex handle). Then remove the 
brake drum with (puller 7167). 
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Figure 161 — Transfer Case Installed 
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Figure 163 — installing Transfer Case Hanger Bracket Bolt 


149. TRANSFER CASE INSTALLATION (figs. 161, 162 and 163). 


a. Equipment. 
CHISEL, 6-in. 

GUN, grease 
HAMMER, 1-lb 
HANDLE, flex 
HOIST, chain 
JACK, hydraulic 
LIFTER, transfer case, 
PLIERS 
PUNCH, taper 
SCREWDRIVER, 6-in. 


WRENCH, adjustable, 10-in. 
WRENCH, box, V 2 -in. 
WRENCH, box, i^Ao-in. 
WRENCH, extension, 6-in. 
WRENCH, open-end, %e-in. 
( 2 ) 

WRENCH, open-end, 3/4-in. 

( 2 ) 

WRENCH, socket, Vs-in. 
WRENCH, socket, IVs-in. 


b. Procedure. 

( 1 ) Install Transfer Case to Front Support. 

EXTENSION, 6-in. PLIERS 

HANDLE, flex WRENCH, socket, VB-in. 

Attach the transfer case lifter 7172 to the upper cover (Va-in. box 
wrench) and connect to chain hoist. Raise transfer case in position in the 
front support. Place the front trunnion cap and install the two cap bolts 
and lock washers (ys-in. socket wrench, 6-in. extension, and flex handle). 
Wire the two bolt heads together (pliers) (fig. 161). 
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(2) Install Rear Transfer Case Support. 

PLIERS WRENCH, open-end, %6-in. 

PUNCH, taper (2) 

WRENCH, box, •'Hs-in. WRENCH, open-end, Vs-in. 

Place the transfer case rear support in position on the transfer case 
with a new gasket. Enter the seven cap screws (fig. 162) and one bolt 
with lock washers and tighten (two "i«-in. op>en-end wrenches). Enter a 
rubber bushing in each hanger bracket hole. Place a rubber pad between 
the transfer case support and hanger bracket. Enter the two hanger bolts 
and then place another rubber pad and steel plate on the bottom. Turn 
on the nuts with lock washers and tighten ( Vs-in. open-end wrench and 
‘•'Jifl-in. box wrench) (fig. 163). Enter cotter keys in bolts (pliers). 

(3) Connect Center Differential Lock. 

PLIERS 


Connect differential lock rod to differential lock lever with yoke pin, 
enter cotter key in yoke pin (pliers) and fasten pull back spring to the 
differential lock lever (pliers). 

(4) Install Brake Wheel. 

HAMMER, 1-lb. PLIERS 

HANDLE, flex WRENCH, socket, 1 Vs-in. 

Place key in transfer case mainshaft, place brake drum over mainshaft, 
enter companion flange on to transfer case mainshaft (hammer), turn on 
nut, and tighten securely (1%-in. socket wrench and flex handle). Enter 
cotter key in nut (pliers). 

(5) Install Emergency Brake Band (par. 66). 

PLIERS WRENCH, open-end, V 4 -in. 

SCREWDRIVER, 6-in. WRENCH, open-end, Vs-in. 

WRENCH, open-end, Ve-in. 

(6) Connect the Short-coupled Propeller Shaft. 

WRENCH, open-end, %c-in. (2) 

Place the short-coupled propeller shaft in place and enter the eight 
bolts from the rear. Install nuts and lock washers and tighten (two %e-in. 
open-end wrenches). 

(7) Connect Propeller Shafts (par. 130). 

CHISEL, 6-in. HAMMER, 1-lb 

GUN, grease WRENCH, box, V 2 -in. 

(8) Connect Speedometer Cable. 

PLIERS WRENCH, adjustable, 10-in. 

Install speedometer adapter ( 10-in. adjustable wrench). Fasten speed- 
ometer cable to adapter (pliers). 

(9) Lubricate Transfer Case and Propeller Shaft U- Joints. 
Refer to Lubrication Guide, section VI. 

GUN, grease 
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149a. TRANSFER CASE OIL SEAL REPLACEMENT. 


a. Jackshaft Oil Seal Replacement. 


( 1 ) Equipment. 

CHISEL 
IRON, flat piece 
HAMMER 
HANDLE, ratchet 
PLIERS 

PULLER, universal joint, 
7166 


PUNCH 

WRENCH, adjustable, 12-in. 
WRENCH, open-end, V 2 -in. 
WRENCH, socket, Ws-in. 


(2) Procedure, 

(a) Disconnect Universal Joint. 

CHISEL WRENCH, open-end, V 2 -in. 

HAMMER 


Straighten the wings on the two lock plates that secure the four bolts 
to the jackshaft universal yoke (hammer and chisel). Remove the four 
cap screws (V 2 -in. open-end wrench) and remove the two cover plates 
and locking plates. Tap the yoke lightly (hammer) to start the two 
needle cup assemblies from the yoke and pull the needle cup assemblies 
from the universal joint yoke. Separate the universal joint. 

(b) Remove Universal Joint Yoke from Jackshaft. 

HANDLE, ratchet PUNCH 

PLIERS WRENCH, adjustable, 12-in. 

PULLER, universal joint, WRENCH, socket, 1 ®/8-in. 

7166 


Remove the cotter key from the jackshaft (pliers). Remove the jack- 
shaft nut (ratchet handle and 1%-in. socket wrench). Pull the universal 
joint yoke from the jackshaft (universal joint puller 7166 and 12-in. 
adjustable wrench). Remove the key from the jackshaft (hammer and 
punch). Split the oil seal in two halves (hammer and chisel) and remove 
the oil seal. 

(c) Install Oil Seal and Universal Joint Yoke. 

DRIVER, jackshaft oil PLIERS^ 

seal, 7129 SLEEVE, oil seal installing, 

HAMMER 7144 


HANDLE, ratchet 


WRENCH, socket, IVs-in. 


Slide the oil seal installing sleeve, 7144, on to the jackshaft. Slide the 
oil seal into place on the housing and then drive the seal into place (ham- 
mer and jackshaft oil seal driver, 7129). Place the jackshaft key in posi- 
tion (hammer). Slide the universal joint yoke on the jackshaft and 
tighten it with the jackshaft nut (ratchet handle and 1%-in. socket 
wrench). Lock the nut with a cotter key (pliers). 

(d) Connect Universal Joint. 

CHISEL WRENCH, open-end. V 2 -in. 

HAMMER 
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Slide the universal joint center cross into the yoke. Slide the two needle 
bearing assemblies into the yoke and on the center cross with slots toward 
the cap screw holes. Place the two cover plates and cover plate locks on 
the yoke and tighten them with the four cap screws (Vi-in. open-end 
wrench ) . Lock the cap screws by bending the wings of the locking plates 
against the cap screw heads (hammer and chisel). 


b. Transfer Mainshaft Oil Seal Replacement. 


( 1 ) Equipment. 

CHISEL 

DRIVER, upper oil seal, 7130 

HAMMER 

HANDLE, flex 

PLIERS 

PULLER, brake wheel, 7167 
PUNCH 


SCREWDRIVER 
SLEEVE, oil seal installing, 
7128 

WRENCH, adjustable, 12-in. 
WRENCH, op>en-end, %6-in. 
( 2 ) 

WRENCH, socket, IVs-in. 


(2) Procedure. 

(a) Disconnect the Short-coupled Propeller Shaft (par. 132). 
WRENCH, open-end, 9i«-in. (2) 

(b) Remove Parking Brake Drum (par. 66). 

HANDLE, flex WRENCH, adjustable, 12-in. 

PLIERS WRENCH, socket, IVs-in. 

PULLER* brake wheel, 7167 

(c) Remove Oil Seal. 

CHISEL PUNCH 

HAMMER SCREWDRIVER 

Remove the mainshaft key (hammer and punch). If the oil seal does 
not fit too tight, it may be removed with a screwdriver. If the oil seal has 
fit' in the mainshaft front cover, it may be removed by cutting it 
in half (hamme- and chisel). 

(d) Install Oil Seal. 

DRIVER, upper oil seal, 7130 SLEEVE, oil seal installing, 

HAMMER 7128 

Slide the oil seal in position on the transfer mainshaft, using an oil seal 
installing sleeve, 7128. Drive the oil seal into place (oil seal driver 7130, 
and hammer). 

(e) Install Parking Brake Drum (par. 66). 

HAMMER, 1-lb PLIERS 

HANDLE, flex WRENCH, socket, IVs-in. 

(i) Connect the Short-coupled Propeller Shaft (par. 132). 
WRENCH, open-end, %«-in. (2) 
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figure 1 64 — Installing Speedometer Adapter 

150. SPEEDOMETER ADAPTER REPLACEMENT. 


a. Equipment. 

PLIERS WRENCH, open-end, 1-in. 

b. Procedure. 

( 1 ) Remove Cable. 

PLIERS 

Remove the cable from speedometer adapter (pliers). 

(2) Remove Adapter. 

WRENCH, open-end, 1-in. 

Remove the adapter coupling from the transfer case. Do not remove 
the connection in transfer housing (1-in. open-end wrench). Remove 
adapter. 

(3) Install Adapter. 

WRENCH, open-end, 1-in. 

Install adapter into transfer case housing coupling, making sure the 
offset in driven shaft is lined up with slot in adapter. Tighten nut ( 1-in. 
open-end wrench) (fig. 164). 

(4) Install Cable. 

PLIERS 

Slip speedometer cable into adapter; make sure slots are fitted. Tighten 
nut (pliers). 
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SECTION XXX 

TRANSMISSION 


Paragraph 


Transmission description 151 

Transmission trouble shooting 152 

Transmission removal 153 

Transmission installation 154 

Transmission cover replacement 154A 


151. TRANSMISSION DESCRIPTION (fig. 165). 

The transmission is a constant mesh and clash type. It incorporates 
five forward speeds and one reverse speed. The transmission is bolted to 
the clutch housing and becomes a part of the unit power plant assembly. 


152. TRANSMISSION TROUBLE SHOOTING. 

The most common abuse to which a traitsmission is likely to be sub- 
jected is the inexpert shifting of gears, which causes broken shifting 
levers, forks, springs and shafts. Frequent inspection of the lubricant level 
and the gaskets, to insure against lubricant leakage, is the major service 
requirement. 

a. Gears Difficult to Shift. 


Possible Cause 

( 1 ) Clutch dragging. 

(2) Transmission oil too heavy. 

(3) Center control pivot pin 
worn or loose. 

(4) Shifting yoke slots worn. 

b. Oil Leakage. 

( 1 ) Transmission overfilled. 

(2) Cover loose or gasket dam- 
aged. 

(3) Universal joint companion 
flange hub worn. 

c. Gear Interference. 

(1) Shifting yokes may be 
sprung. 

(2) Shafts have excessive end 
play. 
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Possible Remedy 

Adjust clutch (par. 69). 

Change lubricant. Refer to Lu- 
brication Guide (section VI). 
Replace cover (par. 154A). 

Replace cover (par. 154A). 

Drain to proper level. Refer to 
Lubrication Guide (section VI). 

Tighten or replace gasket (par. 
154A). 

Report to higher authority. 


Replace cover (par. 154A). 
Replace cover (par. 154A). 
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153. TRANSMISSION REMOVAL. 


a. Equipment. 
BAR, pinch 
CHAIN 
HAMMER 
HOIST, chain 
PLIERS 

b. Procedure. 


SCREWDRIVER 
WRENCH, box, 'He-in. 
WRENCH, open-end, Vi-in. 
WRENCH, open-end, %e-in. 
WRENCH, open-end, V 4 -in. 


( 1 ) Remove Foot Accelerator and Accelerator Button. 

PLIERS 

Pull accelerator pedal up all the way. Depress the spring catch and • 
slide pedal down and off the pedal bracket. Remove the accelerator but- 
ton from the accelerator rod (pliers). 

(2) Remove Clutch and Brake Pedals. 

WRENCH, open-end, ^ 4 -in. 

Remove nut and lock washer from each pedal (^4 -in. open-end 
wrench) where it fastens to brake and clutch levers just below toe boards, 
and remove pedals and felt pads from toe boards. 

(3) Remove Floor Boards. 

SCREWDRIVER WRENCH, open-end, V 2 -in. 

Remove the seven cap screws (V 2 -in. open-end wrench) holding floor 
boards to cab frame. Remove the six wood screws (screwdriver) fasten- 
ing the two floor boards together. Then remove the rear board first. 

(4) Remove Toe Boards. 

WRENCH, open-end, V 2 -in. 

Remove the eight cap screws holding the toe boards to the cab frame; 
remove the left-hand board first. 


(5) Remove Cab Base Cross Channel Support. 

WRENCH, box, 9ic-in. WRENCH, open-end, %6-in. 

Remove the two bolts, nuts and lock washers ('/ic-in. open-end wrench 
and % 0 -in. box wrench) from each end of the cab base cross channel and 
remove cross channel. 


(6) Remove Muffler Tail Pipe (par. 108). 

BAR, pinch, 12-in. WRENCH, open-end, %e-in. 

HAMMER (2) 

(7) Remove Muffler (par. 109). 

BAR, pinch, 12-in. WRENCH, open-end, %6-in. 

HAMMER WRENCH, open-end, 3/4-in. 

(8) Remove Exhaust Pipe Rear Section (par. 110). 
WRENCH, open-end, %e-in. 

(9) Disconnect Alinement Joint. 

WRENCH, box, rir,-in. WRENCH, open-end, %6-in. 
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Figure 1 66 — Removing Transmission 


Remove the eight nuts, lock washers and bolts C>ifi-in. open-end 
wrench and %«-in. box wrench) holding the front companion flange of 
the alinement joint to the transmission mainshaft companion flange. This 
will allow alinement shaft to drop down at the front end. 

(10) Disconnect Speedometer Cable. 

SCREWDRIVER * 

Remove screw (screwdriver) in clutch inspection cover that anchors 
speedometer cable. 

(11) Disconnect Clutch and Brake Levers. 

PLIERS 


Disconnect the clutch pull back spring (pliers) from bracket at top of 
PTO. Remove cotter pin (pliers) from brake rod yoke pin and remove 
pin from yoke. 

(12) Disconnect PTO Propeller Shaft. 

HAMMER, 1-lb WRENCH, socket head set 

screw, Vi -in. 


Loosen hollow head set screw ( Vi -in. socket head set screw wrench) at 
PTO end of propeller shaft. Slide snap ring at front end of propeller 
shaft about two inches back from original position. Drive ( 1-lb hammer) 
propeller shaft toward front end of truck to release from PTO drive end. 
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(13) Disconnect Parking Brake. 

WRENCH, open-end, '/ic-in. 

Remove two cap bolts C>i(i-in. open-end wrench) holding parking brake 
to transmission cover and lower brake lever to floor. 

( 14 ) Remove Transmission. 

CHAIN, WRENCH, open-end, %»-in. 

HOIST, chain 

Place chain around transmission and hook to chain hoist. Remove the 
slack from the chain. Remove the 12 cap bolts and lock washers (%e-in. 
open-end wrench) holding transmission to flywheel housing. Transmis- 
sion can now be moved back (fig. 166) sufficiently for drive end gear to 
clear clutch release sleeve and then be lowered to the floor. 


154. TRANSMISSION INSTALLATION. 


a. Equipment. 
CHAIN 
GUN, pressure 
HAMMER 
HOIST, chain 
PLIERS 
PUNCH, taper 
SCREWDRIVER 


WRENCH, box, %e-in. 
WRENCH, open-end, %e-in. 
( 2 ) 

WRENCH, open-end, %-in. 

( 2 ) 

WRENCH, open-end, ys-in. 


b. Procedure. 

( 1 ) Install Transmission Assembly. 

CHAIN PUNCH, taper 

HAMMER SCREWDRIVER 

HOIST, chain WRENCH, box, «/ie-in. 

PLIERS 

Place chain around transmission and hook to chain hoist. Raise trans- 
mission to proper level so transmission drive end gear will enter the clutch 
disk spline. Move transmission ahead until spline on drive end gear 
strikes clutch disk hub. Shift the transmission in high gear and txim the 
mainshaft sufficiently to match spline on drive end gear with spline in 
clutch disk and slide transmission into position. Line up drilling in clutch 
and flywheel housing (taper punch) and start the 12 cap bolts and wash- 
ers. Tighten the cap bolts evenly (%u-in. box wrench). 

(2) Connect Clutch AND Brake Levers. 

PLIERS WRENCH, open-end, %e-in. 

Hook clutch lever return spring (pliers) to bracket at top of power 
take-off. Connect the foot brake rod to lever with yoke pin and enter 
cotter key (pliers). Connect parking brake lever to transmission cover 
with two cap bolts (V'li;-in. open-end wrench). 

(3) Anchor Speedometer Cable. 

SCREWDRIVER 

Anchor speedometer cable to cap screw in clutch inspection cover 
(screwdriver). 
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(4) Connect Alinement Joint. 

WRENCH, box, %o-in. WRENCH, open-end, %e-in. 

Raise the front end of the alinement joint and line up the flanges. 

Enter the eight bolts through the alinement joint flanges., (Enter bolts 
from front side of flange. ) Place lock washers and nuts and tighten evenly 
(%6-in. open-end wrench). 

(5) Install Floor AND Toe Boards. 

SCREWDRIVER WRENCH, open-end, V 2 -in. 

WRENCH, box, %c-in. WRENCH, open-end, %6-in. 

Place the cab base cross channel support and fasten with four bolts, 
lock washers and nuts (’^'lo-in. open-end wrench and ^iii-in. box wrench). 
Place the metal toe boards, the left one first. Have the foot accelerator 
rod entered through hole in left toe board. Secure toe boards with eight 
cap bolts (Vi -in. open-end wrench). Place the floor boards — the front 
one first. Fasten the boards to cab frame with seven cap bolts and fiat 
washers (Vi -in. open-end wrench). Enter the six wood screws (screw- 
driver) that hold the two floor boards together. 

(6) Install Clutch and Brake Pedals. 

WRENCH, open-end, y 4 -in. 

Enter the clutch and brake pedals through the left toe board with felt 
bumper pad on each pedal and fasten pedals to the clutch and brake 
levers (V4-in. open-end wrench). 

( 7 ) Install Foot Accelerator Pad and Button. 

PLIERS 

Turn on and tighten (pliers) the foot accelerator button to the foot 
accelerator rod. Replace foot accelerator pad. 

(8) Install Rear Exhaust Pipe (par. 110). 

WRENCH, open-end, %o-in. WRENCH, open-end, V 4 -in. 

( 2 ) ( 2 ) 

(9) Install Muffler (par. 109). 

WRENCH, open-end, %6-in. WRENCH, open-end, Vs-in. 

WRENCH, open-end, Va-iu. 

(10) Install Tail Pipe (par. 108). 

WRENCH, open-end, Vie-in. (2 ) 

(11) Check Clutch Release Bearing and Transmission Lubri- 
cation. Refer to Lubrication Guide, section VI. 

154a. TRANSMISSION COVER REPLACEMENT. 

a. Equipment. 

SCREWDRIVER, 6-in. WRENCH, open-end, %6-in. 

WRENCH, open-end, Vi-in. 

b. Procedure. 

(1) Remove Floor Boards (par. 153 b (3) ). 

SCREWDRIVER WRENCH, open-end, V 2 -in. 
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figure 167 — Installing Transmission Cover 

(2) Remove Transmission Cover. 

WRENCH, open-end, %e-in. 

Remove two cap bolts and lock washers ('Mu-in. open-end wrench) 
attaching emergency brake lever to the transmission cover. Remove eight 
cap bolts and washers holding cover to transmission. Lift the cover from 
transmission. 

(3) Install Transmission Cover. 

WRENCH, open-end, %e-in. 

(aj Place shifter forks in cover in neutral position. 

(bj Place transmission gears in neutral position. 

(cj Install new cover gasket. 

(d) Lower the cover on to the transmission, making sure the shifter 
forks enter the sliding gears. 

(e) Bolt cover to transmission with eight cap bolts and washers (%e-in. 
open-end wrench) (fig. 167). 

(f) Bolt emergency brake lever to transmission cover with two cap 
bolts and lock washers (%e-in. open-end wrench). 

(4) Replace Floor Boards (par. 154 b (5) ). 

SCREWDRIVER, 6-in. WRENCH, open-end, Vi-ia. 

372 


Digitized by Goc:gle 


Original from 

UNIVERSITY OF CALIFORNIA 


Section XXXI 


TM 9-815 

155-156 


WHEELS 


Paragraph 


Wheel description 155 

Wheel trouble shooting 156 

Wheel maintenance and adjustments 157 

Front wheel replacement 158 

Rear wheel replacement 159 

Front wheel hub replacement 160 
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155. WHEEL AND TIRE DESCRIPTION. 

a. Wheel Description. The wheels are a demountable 20 x 8, steel 
disk, ventilated type, complete with rim. The rim is so designed that it 
has a removable side ring which is held in place by a split locking ring. 
The locking ring is fastened permanently to the side ring with two rivets. 
The ring is of spring design, so that it can be sprung from its seat in the 
wheel in the removal of the side ring. It retains its shape and tension and 
easily snaps in place when reinstalled. The wheel has ten mounting holes 
for the purpose of fastening it to the hub. These holes are chamfered, so 
that the wheel nuts will hold the wheel securely in place and prevent any 
movement which might tend to wear the wheel studs. 

b. Tire Description. The tires are of a popular make and of con- 
ventional design, with conventional tubes and standard type flap. The 
tire tread is a high-traction, non-directional type. Each tire is of ten-ply 
construction, 9.00 x 20 size. The size and ply are marked on the side of 
the tire. As in 9.00 x 20, the first figure (9.00) is the width in inches when 
the tire is properly mounted, inflated and carrying no load. The second 
figure (20) is the inside diameter of the bead in inches. This dimen- 
sion is sometimes referred to as the rim diameter. The proper inflation 
of these tires is 60 pounds per square inch. 


156. WHEEL TROUBLE SHOOTING 
a. Wheel Wobble. 

Possible Cause 

( 1 ) Loose wheel bearings. 

(2) Loose wheel studs or cap 
nuts. 

(3) Bent or broken wheel. 
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b. Shimmy. 

( 1 ) Loose wheel bearings. 

(2) Defective steering mecha- 
nism. 

(3) Improper toe-in, caster, or 
camber angle. 

c. Wheels Do Not Track. 

(1) Bent frame. 

(2) Axles shift on springs. 

(3) Broken spring bolts. 

(4) Broken spring. 

d. Grease Leaks. 

( 1 ) Defective wheel bearing oil 
seals. 

(2) Loose wheel driving flange 
or defective gasket. 

e. Wheel Noises. 

( 1 ) Improper wheel bearing ad- 
justment. 

(2) Lack of lubrication. 

(3 ) Worn or broken wheel bear- 
ings. 

(4) Loose wheel studs or cap 
nuts. 


PoMibU RailMdy 

Adjust (par. 157). 

Refer to trouble shooting in 
Steering Gear, section XXVIII. 
Refer to (par. 41 f ). 

Report to higher authority. 
Locate properly and tighten 
spring clips (par. 138). 

Replace (par. 138). 

Replace (par. 138). 

Replace (pars. 161 and 162). 

Tighten flange nuts or replace 
gasket (pars. 48 and 160). 

Adjust (par. 157). 

Lubricate (par. 157). 

Replace (pars. 161 and 162). 

Tighten (pars. 158 and 159). 


157. WHEEL MAINTENANCE AND ADJUSTMENTS. 

a. Wheel Maintenance. Inspect wheels at intervals to determine 
if they are sprung or cracked, and have any discrepancies repaired. Check 
the ten wheel cap nuts to be sure that they are all tight. It is well to check 
and tighten these nuts daily for the first 500 to 1,000 miles to compensate 
for the “setting in” of the clamping surfaces. Use the wrench provided for 
this purpose. Do not use any extra extension. Apply no force other than 
direct hand effort. Successively tighten opposite nuts to prevent cocking 
the wheel on the studs. Never use oil on wheel studs or nuts. For proper 
adjustment of the wheel bearings, refer to paragraph 157 c and d. 

b. Wheel Lubrication. Pack wheel bearings every 6,000 miles in 
accordance with instructions contained in section VI. For removal of 
wheel bearings, refer to paragraphs 160 and 161. Clean wheel bearing 
thoroughly in SOLVENT, dry-cleaning. Dry the bearing thoroughly. 
Submerge the bearing in light engine oil and then work wheel bearing 
grease (see Lubrication, section VI ) between the bearing rollers with the 
palm of hands until the lubricant is well worked in. Clean the wheel hub 
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Figure 168 — Skein Nut Wrench in Wheel 


and skein and pack one and one-half pounds of wheel bearing grease in- 
side the front wheel hub and around the skein and two pounds in each 
rear hub. 


c. Front Wheel Bearing Adjustment. 

(1) Equipment. 

HAMMER WRENCH, open-end, %e-in. 

HANDLE, speed WRENCH, skein nut (65869 ) 

JACK, hydraulic WRENCH, socket, Vs-in. 

PUNCH 

(2) Procedure. 

(aj Raise Vehicle. 

JACK, hydraulic 

Place hydraulic jack under axle housing and raise vehicle until 
wheel is clear. 


(b) Remove Driving Flange (par. 160). 

WRENCH, open-end, 9ie-in. WRENCH, socket, H-in. 

(c) Remove Skein Lock Nut. 

WRENCH, skein nut (68869) 

Place skein nut wrench in wheel and remove skein lock nut by turn- 
ing wheel to the left. Remove skein nut and adjusting nut lock washer. 
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(d) Bearing Adjustment. 

WRENCH, skein nut (68869) 

Place skein nut wrench in wheel and turn wheel to the right until 
the adjusting nut is tight (fig. 168). Then back off adjusting nut one- 
quarter turn. 

(e) . Lock Ad justment. 

WRENCH, skein nut (68869) 

Place adjusting nut lock washer on skein, so that curved wings stick 
over adjusting nut. Turn skein lock nut on to skein and tighten securely 
(skein nut wrench 68869). Lock adjusting nut by bending a wing of 
the lock into slot of adjusting nut (hammer and punch). 

(f) Replace Driving Flange (par. 160). 

WRENCH, open-end, 9io-in. WRENCH, socket, Va-in. 

(g) Remove Hydraulic Jack from Vehicle. 

d. Rear Wheel Bearing Adjustment. 

( 1 ) Equipment. 

EXTENSION, 5-in. WRENCH, open-end, %6-in. 

HAMMER WRENCH, socket, Wio-in. 

HANDLE, flex, 18-in. WRENCH, skein nut (68869) 

PUNCH, i/ 4 -in. 

(2) Procedure. 

(a) Remove Rear Axle Shaft (par. 161). 

EXTENSION, 5-in. WRENCH, open-end, ric-in. 

HANDLE, flex, 18-in. WRENCH, socket, i^Hc-in. 

(b) Adjust Wheel Bearings. 

HAMMER WRENCH, skein nut ( 68869 ) 

PUNCH 

Place the skein nut wrench in the outer skein nut and turn wheel 
counterclockwise until nut is removed, remove the lock washer and then 
place the skein nut wrench on the inner nut and turn the wheel clock- 
wise until tight; then back off adjusting nut one-quarter turn. Replace 
lock washer on skein, so one wing of lock washer lines up with slot in 
adjusting nut. Turn lock nut on skein and tighten (skein nut wrench). 
Lock inner or adjusting nut by bending wing of lock washer in slot (ham- 
mer and punch). 

(c) Install Rear Axle Shaft (par. 161). 

EXTENSION, 5-in. WRENCH, open-end, %a-in. 

HANDLE, flex, 18-in. WRENCH, socket, 




Digitized b] 


WHEELS 


TM 9-815 

158-159 


b. Procedure. 

(1) Raise Vehicle (Front). 

JACK, hydraulic 

Place jack under axle on side of vehicle that is to be raised. Jack up 
vehicle until truck wheel is clear. 

( 2 ) Remove Wheel. 

WRENCH, wheel nut, 1 V 2 -in. (hexagon end) 

Remove ten cap nuts at outside of wheel (lV 2 -in. wheel nut wrench). 
NOTE: The mounting nuts have either a right-hand or left-hand thread. 
The left wheel nuts have a left-hand thread and the right wheel nuts a 
right-hand thread. The directions of all the threads on one side of the 
vehicle are the same. If the direction of the thread cannot be readily 
ascertained by the letters “R” and “L” stamped on the nut, turn the nut 
alternately left and right with the wheel wrench, using increasing force 
until it loosens. If possible, keep the brakes set while loosening the nuts. 
If this is not possible, loosen the nuts one turn before jacking the wheel 
clear. However, do not remove the nuts with the wheel on the ground. 
The weight of the vehicle will bind or strip the threads. 

(3) Installing Wheel. 

JACK, hydraulic WRENCH, wheel nut, 

lV 2 -in. (standard) 

Raise vehicle (hydraulic jack) to a position high enough so wheel may 
be placed on wheel studs. Place front wheel on studs, so that one of the 
openings in the disk lines up with the inspection plate in the brake drum. 
The dished section of the wheel should extend over the brake drum. The 
wheel is held on the hub with a ball end type of cap nut which fits into 
corresponding ball seats in the wheel. The stud holes in the wheel have 
considerable clearance around the studs, so that the load is not carried 
directly on the studs but through the cap nuts. The ball seats center the 
wheel and hold it in line. Tighten the cap nuts (wheel nut wrench) in 
accordance with the type of thread stamped on the nut. NOTE: Final 
tightening should be made after the wheel is lowered to the ground. 

159. REAR WHEEL REPLACEMENT. 

a. Equipment. 

JACK, hydraulic WRENCH, wheel nut 

(standard) 

b. Procedure. 

( 1 ) Remove Outer Rear Wheel. 

JACK, hydraulic WRENCH, wheel nut 

Place jack under rear axle on the side that wheel is to be removed. 
Raise the jack until the wheel clears the ground. See NOTE in paragraph 
158 b (2) for wheel nut removal. Remove the ten outer hexagon wheel 
nuts (wheel nut wrench). Remove the outer wheel. 
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(2) Remove Inner Rear Wheel. 

JACK, hydraulic WRENCH, wheel nut 

Remove the ten inner wheel nuts (wheel nut wrench square end). 
Remove the rear inner wheel. NOTE: Rotation of the inner nuts is the 
same as the outer. 


) Install Inner Rear Wheel. 
JACK, hydraulic 


WRENCH, wheel nut 
(standard) 


Figure 169 — Tightening Rear Wheel Nut 


Raise the axle to the proper height (hydraulic jack). Slide the inner 
wheel on the wheel studs, dished part of wheel toward the frame. Tighten 
the inner wheel with the ten inner wheel nuts, square head (wheel nut 
wrench, square end). 

(4) Install Outer Rear Wheel. 

JACK, hydraulic WRENCH, wheel nut 

(standard) 

Slide the outer wheel on the wheel studs, dished part of wheel to the 
outside. Tighten the wheel with the ten outer wheel nuts (wheel nut 
wrench, hexagon end) (fig. 169 ). 
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figure 1 70 — Removing front Driving fiange Nut 


160. FRONT WHEEL HUB REPLACEMENT. 


a. Equipment. 

HAMMER, 1-lb 
HANDLE, speed 
JACK, hydraulic 
PUNCH, taper 
WRENCH, open-end, %o-in. 

b. Procedure. 


WRENCH, skein (68869) 
WRENCH, socket, Vs-in. 
WRENCH, wheel nut, IVi-in. 
(standard) 


(1) Remove Front Wheel and Tire (par. 158). 

JACK, hydraulic WRENCH, wheel nut, IV 2 -in. 

(standard) 

(2) Remove Driving Flange. 

HANDLE, speed WRENCH, socket, Vs-in. 

WRENCH, open-end, %o-in. 

Remove eight nuts and lock washers (%-in. socket wrench and speed 
handle). Pull flange with two %-in. SAE bolts placed in holes provided 
for pulling (%o-in. open-end wrench) (fig. 171). 

(3) Remove Front Axle Skein Nuts. 

WRENCH, skein nut (68869) 

Place skein nut wrench in slots of lock nut; handle of wrench will 
project through driving flange studs. Remove skein lock nut by rotating 
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Figure 17 J — Pulling Front Driving Flange 
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Figure 1 72 — Installing Driving Flange 
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wheel counterclockwise. Remove skein lock nut and then the lock 
washer. Remove inner adjusting nut in same manner; then remove hub 
from skein. NOTE; Be careful not to let outer bearing fall in dirt. 

(4) Replace Hub Assembly on Skein. 

HAMMER, 1-lb WRENCH, skein nut (68869) 

PUNCH, taper 

Examine grease seal inside of hub and replace if in damaged condi- 
tion (par. 162 b (5) ). Check for sufficient grease on wheel bearings (par. 
157 b). Place wheel hub on to skein, install outer wheel bearing, and tap 
into position (taper punch and hammer). Turn inner skein nut on skein 
with beveled side away from bearing. Adjust nut (skein nut wrench) 
by turning to the right until it is tight; then back off adjusting nut one- 
quarter turn (fig. 168). Place lock washer on skein with curved wings 
against inner nut in such a position that one wing of washer will fit slot in 
skein nut. Install outer skein lock mit and tighten (skein nut wrench). 
Lock the inner nut by turning the lock washer wing into a slot of the nut. 

(5) Install Driving Flange. 

HAMMER WRENCH, socket, s/g-in. 

HANDLE, speed 

Install a new gasket on the wheel hub and then enter driving flange 
on to axle shaft spline (fig. 172); then place on to studs in wheel hub. 
Drive into position (hammer). Replace eight nuts and lock washers 
attaching driving flange to hub (ys-in. socket wrench and speed handle). 

(6) Install Front Wheel and Tire (par. 158). 

JACK, hydraulic WRENCH, wheel nut, iy 2 -in. 

(standard) 


161. REAR WHEEL HUB AND BEARING REPLACEMENT 


(fig. 173). 
a. Equipment. 
EXTENSION, 5-in. 
HAMMER 
HANDLE, flex, 18-in. 
PUNCH, flat 


WRENCH, open-end, yir.-in. 
WRENCH, skein nut 
(68869) 

WRENCH, socket, i-li.i-in. 


b. Procedure. 

(1) Remove Rear Axle Shaft (par. 48). 

EXTENSION, 5-in. WRENCH, open-end, ‘'i.;-in. 

HANDLE, flex, 18-in. WRENCH, socket, -in. 

(2) Remove Rear Wheel Hub Assembly. 

WRENCH, skein nut (68869) 

Place the prongs of the wrench into the skein lock nut and turn the 
wheel to the left, loosening the lock nut (skein nut wrench (68869)). 
Remove the adjusting nut lock washer from the skein. Place the wrench 
on the adjusting nut and rotate the wheel to the left to remove the ad- 
justing nut (skein nut wrench (68869)). Now slide the rear wheel hub 
assembly from the axle skein. 
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(3) Remove Rear Bearing and Oil Seal. 

HAMMER PUNCH 

Drive the rear bearing cone and oil seal from the rear wheel hub 
assembly (hammer and flat punch). The oil seal will come out of the 
hub assembly with the rear bearing cone. Care must, however, be taken 
not to damage the bearing or oil seal. 

(4) Remove Bearing Cups. 

HAMMER PUNCH 

PULLER, snap-on (BR-16) 

Insert puller into wheel hub and adjust to proper tension on bearing 
cup (fig. 173). Pull out bearing cup (puller, snap-on (BR-16)). If a 
puller is not available, the races may be driven out of the hub (hammer 
and punch). 

(5) Lubricate Wheel Bearings (par. 157 b). 

(6) Install Wheel Bearings and Cups. 

HAMMER PUNCH, flat face 

IRON, flat piece 

Insert wheel bearing cups in hub and drive same into place (hammer 
and punch ) . Care must be taken to drive the cups in evenly, so that they 
will not wedge in hub or be damaged. Place inner wheel bearing cone into 
bearing cup. Insert oil seal with leather facing bearing. Tap oil seal very 
carefully, using flat piece of iron while it is against the bearing (hammer 
and flat piece of iron). For packing the rear wheel hub and skein, see 
paragraph 157 b. 


(7) Install Rear Wheel Hub Assembly. 

HAMMER WRENCH, skein nut 

PUNCH (68869) 

Slide the wheel hub assembly on to the axle skein. Push the outer 
wheel bearing on the skein and in the wheel bearing cup. Turn the bear- 
ing adjusting nut on the skein, enter the skein nut wrench, and turn the 
wheel to the right. Tighten adjusting nut and back off one-quarter turn. 
Enter the adjusting nut lock washer on the skein with one wing in line 
with slot in adjusting nut. Start the skein lock nut by turning it to the 
right. Place the skein nut wrench on the lock nut and turn the wheel 
to the right until the lock nut is tight (skein nut wrench (68869) ). Lock 
the adjusting nut by turning one wing of the lock washer into a slot of the 
inner or adjusting nut (hammer and punch). 


(8) Install Rear Axle Shaft (par. 48). 

EXTENSION, 5-in. WRENCH, open-end, ?i.i-in. 

HANDLE, flex, 18-in. WRENCH, socket, '“/is-in. 
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162. FRONT WHEEL BEARING REPLACEMENT. 

a. Eqiiipim'nt. 

HAMMER WRENCH, skein nut 

HANDLE, speed (68869) 

JACK, hydraulic WRENCH, socket, S/i-in. 

PULLER, snap-on, (BR-16) WRENCH, wheel nut, iy 2 -ia 

PUNCH (standard) 

WRENCH, open-end, ”i«-in. 

b. Prorcfliirc. 

(1) Remove Front Wheel and Tire (par. 158). 

JACK, hydraulic WRENCH, wheel nut, 1 Vi-in. 

(standard) 

(2) Remove Front Wheel Hub Assembly (par. 160). 

HAMMER WRENCH, skein nut 

HANDLE, speed (68869) 

PUNCH WRENCH, socket, Vs -in. 

WRENCH, open-end, ’'ic.-in. 

(3) Remove Bearing Cups from Hub. 

HAMMER PUNCH 

PULLER, snap-on (BR-16) 

Remove oil seal and inner bearing cone by driving the bearing cone out 
(hammer and punch). Drive bearing cups out of hub assembly or use 
bearing snap-on puller (BR-16) (par. 161 b (4)). Be sure to place the 
punch through the hub and on to the wide side of the cup (hammer and 
punch). Bearing cups must be driven out evenly, so that they will not 
bind in the hub. 


(4) Install Front Wheel Bearing Cups. 

HAMMER DRIVER, wheel bearing cup, 

(7157) 

Place front wheel bearing cups (inner and outer) in hub assembly with 
thin part of cup toward the outside. Drive cups firmly and evenly into 
place (hammer and wheel bearing cup driver (7157)). 

(5) Install Front Wheel Bearing Cone and Oil Seal. 

HAMMER PUNCH 

Place inner wheel bearing cone in hub assembly. Thoroughly check oil 
seal and if leather of seal is damaged, a new seal should be used. Before 
installing a new oil seal, dip in light engine oil. Place oil seal in hub and 
tap in place until it rests against bearing cup (hammer and punch). 

(6) Lubricating and Packing Wheel Bearings (par. 157 b). 

(7) Install Wheel Hub Assembly (par. 160). 

HAMMER WRENCH, skein nut, 

HANDLE, speed (68869) 

PUNCH WRENCH, socket, Vs-in. 

WRENCH, open-end, %6-in. 
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Figure 1 74 — Removing Lock Ring 


(8) Install Front Wheel and Tire (par. 158). 

JACK, hydraulic WRENCH, wheel nut, lV2-in. 

(standard) 


163. TIRE CASING AND TUBE REPLACEMENT (fig. 174). 

a. Equipment. 

HAMMER SCREWDRIVER, heavy 

IRONS, tire WRENCH, wheel nut 

JACK, hydraulic (standard) 

b. Procedure. 

(1) Remove Wheel (par. 158). 

JACK, hydraulic WRENCH, wheel nut 

(standard) 

(2) Remove Casing from Wheel (fig. 174). 

HAMMER SCREWDRIVER, heavy 

IRONS, tire 

Deflate the tire completely. Tap the side ring slightly (hammer). 
Insert heavy screwdriver into the recess of the clamp ring (B — fig. 174) 
and pry this side of the ring out of the groove in the side ring (C — fig. 
174) (heavy screwdriver). Pry the clamp ring from the wheel (tire 
irons). Remove the casing and tube assembly. 
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(3) Remove Tire Flap and Tube (no tools required). 

Pull the tire flap from the casing. Pull the tube from the casing. 

(4) Install Tube and Flap (no tools required). 

Place the tube into the casing with the valve stem toward outside. 
Place the opening of the casing flap over the valve stem and place the 
flap into the tire. Check the tube and flap, making sure that they lay 
smoothly in the casing. 

(5) Install Casing on Wheel. 

HAMMER SCREWDRIVER, heavy 

IRONS, tire 

Place the casing on the wheel, making sure valve stem is centered in 
valve stem opening in the wheel. Place the side ring on to the wheel and 
pry it down (tire irons), so that the clamp ring can be entered. Wedge 
the clamp ring into place (tire irons and screwdriver). Tap clamp ring 
thoroughly into place (hammer). 

(6) Install Wheel (par. 158). 

JACK, hydraulic WRENCH, wheel nut 

(standard) 

164. TIRE SERVICE. 

a. General. Tire servicing means maintaining proper air pressure, 
removing and repairing damaged or worn casings, tubes, and rims, and 
mounting the tires so that the maximum life will be realized. Regardless 
of how well designed or how well built a casing, tube or rim may be, it 
cannot give satisfactory performance unless it receives constant care and 
maintenance. 

b. Tire Inspection. At every opportunity, check the tires for air 
pressure and look for nails, glass, stones, and other material stuck in the 
tread or between duals. Unless removed completely, such foreign matter 
will be imbedded deeper and eventually damage the casing. 

c. Tire Chains. Chains are sometimes necessary to provide extra 
traction. Not intended for continuous use, they should be used only when 
necessary and removed as soon as possible. Single chains fit one tire and 
dual chains fit both tires of a dual. Chains must be properly fitted and 
installed to prevent cutting the tires. They must be loose enough to creep 
on the tires and tight enough, so that they will not strike the body or be 
pulled off. Damaged cross links can be repaired or replaced. 
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Section XXXII 

WINCH AND POWER TAKE-OFF 

Paragraph 
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Winch and power take-off maintenance and adjustments 166 
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Winch brake 168 

Winch removal 169 
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Winch clutch shifter replacement 172 

Power take-off replacement 173 


165. WINCH AND POWER TAKE-OFF DESCRIPTION (fig. 175). 

a. Winch Description. The winch is mounted at the front end of 
the truck and is supported between the two side frame rails. Power for 
operating the winch is transmitted from the main transmission through 
the power take-off. 

b. Power Take-off Description. The power take-off is bolted to 
the left side of the transmission and power is transmitted to the winch 
through a drive shaft. 

e. Winch and Power Take-off Operation. The winch is controlled 
by a power take-off shifter lever in the cab, operating the take-off in either 
of two forward speeds or one reverse speed. Neutral points are between 
each of the gear speeds and a lock for the shift lever will secure the take- 
off in one of the neutral points. 

166. WINCH .MAINTENANCE AND ADJU STMENTS. 

a. Equipment. 

HAMMER WRENCH, box, %6-in. 

PLIERS WRENCH, open-end, VwAn. 

PUNCH, taper 

b. Procedure. 

( 1 ) Shear Pin Maintenance. 

HAMMER PUNCH, taper 

PLIERS 

The forward universal joint is connected to the winch worm shaft by a 
special shear pin to prevent overload of power take-off and chassis frame. 
When it shears — due to quick jerk on winch line or due to overload — the 
collar on drive shaft will prevent shaft from slipping too far into rear joint 
and there is no possibility of forward end of shaft dropping free when 
safety pin is sheared. The proper distance between the drive shaft collar 
and universal joint hub is % inch. When pin shears, slide shaft down into 
rear splined yoke and worm joint hub will then be clear of shear pin hole 
in worm shaft. Drive out parts of old shear pin (taper punch and ham- 
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Figure 175— -Winch Assembly Installed 


mer), pull shaft forward to line up holes in joint and worm shaft, and 
insert new shear pin (hammer). Be sure to insert a new cotter pin in 
shear pin (pliers). CAUTION: Use only standard shear pin. To substi- 
tute a cap screw or a rivet of different steel may wreck the chassis frame 
or the take-off or joints. The standard shear pin is a soft metal with special 
characteristics. Each morning, be sure to have two spare shear pins with 
cotter keys in your kit and if one is used, be sure it is replaced that same 
day. Do not hold up a convoy of trucks while you are trying to borrow 
a shear pin from some other driver. 

(2) Drag Brake Maintenance. 

This brake is only in use when jaw clutch is “OUT” and rope is being 
pulled off by hand, preparatory to hooking onto load. The only object of 
this brake is to keep drum from spinning during the uncoiling process. 
If brake does not give sufficient drag, replace drag brake lining (par. 168). 

(3) Automatic Brake Maintenance and Adjustment. 

WRENCH, box, %6-in. WRENCH, open-end, %6-in. 

This is a band brake — around a disk, keyed to the worm shaft — ^and 
prevents the load from overhauling the worm gearing when the take-off 
is in neutral or after shear pin has failed. To test it, have the truck at 
the top of a steep grade, fasten the winch line to another truck at the bot- 
tom, and start pulling it up grade. After a short haul, depress the clutch 
pedal. The winch will stop pulling and the truck being pulled should not 
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figure 1 76— Adjusting Automatic Brake 


roll backward. If it does, loosen the jam nut and tighten the adjusting nut 
(% 0 -in. open-end wrench and ^«-in. box wrench) under the brake case 
(fig. 176) by one-half turn; set the lock nut tight and repeat the pulling 
and stopping test. If the foregoing will not give desired results, it is evi- 
dent that the band should be replaced (par. 168 ). CAUTION : The lining 
used on the automatic worm brake is a special type developed especially 
for this purpose. Do not substitute ordinary brake lining, filled with 
gummy material which will boil out, stick to the disk, and cause jerky 
brake action. 

(4) Winch and Power Take-off Lubrication. The winch has a 
filler plug at top of cover, drain plug under housing, and an oil level plug 
on the side. Fill to level of oil level plug. See Lubrication Guide in sec- 
tion VI. There are alemite fittings in each end of winch drum and also 
on end frame. If the sliding clutch should stick, clean shaft with SOL- 
VENT, dry-cleaning; re-oil with light oil. 


167. WINCH CABLE AND HOOK REPLACEMENT. 


a. Equipment. 

WRENCH, open-end, V 4 -in. 

b. Procedure. 

( 1 ) Remove Cable Assembly. 
WRENCH, open-end, V 4 -in. 
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Figure 1 77 — Installing Winch Drag Brake 


Shift winch clutch into disengaged position. Pull winch cable frontj 
winch drum. Remove nuts and lock washers from winch cable U-clamp 
(%-in. open-end wrench). Remove U-clamp and cable. 

(2) Install Cable Assembly. 

WRENCH, open-end, 3/4-in. 

Unroll cable in front of truck. Enter cable underneath bumper and 
between cable guide and winch spool. Place U-clamp over end of cable. 
Insert U-clamp into holes in spool. Tighten U-clamp securely with 
U-clamp nuts and -lock washers (^^-in. open-end wrench). Shift winch 
clutch into engaged position. Start engine and shift power take-off into 
low speed and wind up cable evenly. 


168. WINCH BRAKE. 

a. Winch Drag Brake Removal. 

HAMMER PUNCH, taper, V 4 -in. 

PLIERS 

Remove cotter key from pin (pliers). Drive pin out of drag brake 
lining bracket (hammer and punch). Remove drag brake assembly. 

b. Winch Drag Brake Installation. 

HAMMER PUNCH, taper, V 4 -in. 

PLIERS 
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Insert brake assembly with lining toward winch spool (fig. 177). Line 
up holes in drag brake bracket with those in brake anchor bracket 
(punch). Insert pin (hammer). Insert cotter pin into drag brake bracket 
pin and lock same (pliers and hammer). 

Winch Brake Rand and Drum Removal (figs. 178 and 179). 

( 1 ) Equipment. 

EXTENSION, 5-in. WRENCH, box, 1-in. 

HAMMER, 2-lb WRENCH, open-end, ’/ic-in. 

HANDLE, flex. 18-in. WRENCH, open-end, %o-in. 

PULLER, gear, 6-in. jaws WRENCH, socket, ^^-in. 

WRENCH, box, 'i.;-in. WRENCH, socket, ’/g-in. 

WRENCH, box, 3 / 4 -in. WRENCH, socket, iMo-in. 

WRENCH, box, '’^i«-in. 

( 2 ) Procedure. 

(a) Remove Bumper (par. 112 b). 

HAMMER, 2-lb WRENCH, box, '^c-in. 

HANDLE, flex WRENCH, socket, 3 / 4 -in. 

WRENCH, box, 3/4-in. WRENCH, socket, yg-in. 

(b) Removing Housing and Brake Band. 

WRENCH, open-end, ”i.i-in. 

Remove the four cap screws and washers holding brake housing and 
brake band to winch. Slide housing and band forward, removing same 
("iD-in. open-end wrench). 

(c) Removing Brake Drum (figs. 178 and 179). 

PULLER, gear, 6-in. jaw WRENCH, open-end, 3^.in. 

Remove the cap screw, lock washer, and flat washer holding brake 
drum to winch shaft ( 3/4-in. open-end wrench) (fig. 178). Remove brake 
drum (fig. 179) with puller (gear puller, 6-in. jaws). 

(d) Remove Brake Band from Housing. 

WRENCH, box, ’Aa-m. WRENCH, open-end, %6-in. 

WRENCH, open-end, ^e-in. 

Remove the lock nut and adjusting nut. Remove the washer, collar, 
and spring (/iii-in. open-end wrench and 'in-in. box wrench). Remove the 
nut from anchor end of band and remove band from housing (%c-in. open- 
end wrench). 

d. Winch Brake Drum and Band Installation. 

( 1 ) Equipment. 

EXTENSION, 5-in. 

HAMMER, 2-lb 

HANDLE, flex, 18-in. 

PULLER, gear, 6-in. jaw 

PUNCH, 6-in. 

WRENCH, box, %G-in. 

WRENCH, box, 3/4 .jn. 
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WRENCH, box, ^^e-in. 

WRENCH, box, 1-in. 

WRENCH, open-end, "As-in. 
Wrench, open-end, %6-in. 
WRENCH, socket, 3/4-in. 

WRENCH, socket, yg-in. 

WRENCH, socket, 1%6-in. 
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Figure 1 80 — Installing Winch Brake Band and Housing 

(2) Procedure. 

(aj Installing Brake Drum. 

HAMMER, 2-lb WRENCH, open-end, 3/4-in. 

PUNCH, 6-in. 

Place brake drum on shaft. Make sure keyway is lined up with wood- 
ruff key on shaft. Drive brake drum on shaft (hammer and 6-in. pvmch). 
Tighten drum on shaft with cap screw, flat washer, and lock washer ( %-in. 
open-end wrench). 

(b) Installing Brake Band in Housing. 

WRENCH, box, %6-in. WRENCH, open-end, %c-in. 

WRENCH, open-end, %e-in. 

Place brake band in housing and tighten the two nuts on anchor end, 
one nut oh inside of housing and the other on outside (9io-in. open-end 
wrench). Place spring and washer with collar (collar toward housing) on 
adjusting end of band and tighten with nut. Lock adjustment with lock 
nut (Ke-in. open-end wrench and %o-in. box wrench). 


(c) Install Brake Band and Housing. 


WRENCH, open-end, %o-in. 

Slide housing and brake band toward the rear and over the winch 
brake drum (fig. 180). Tighten housing to the winch with the four cap 
bolts and lock washers (%«-in. open-end wrench). 
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(d) Install Bumper (par. 1 

HAMMER, 2-lb 

HANDLE, flex 

WRENCH, box, V 4 -in. 

169. WINCH REMOVAL. 

u. Eqiiipinent. 

CHAIN 

EXTENSION, 5-in. 

HAMMER, 2-lb 

HANDLE, flex, 18-in. 

HOIST, chain 

WRENCH, box, 3/4-in. 

b. Procodiire. 

(1) Remove Bumper Side Member Bolts (par. 112 b (2) (a)). 

HANDLE, flex, 18-in. WRENCH, socket, y 4 -in. 

WRENCH, box, 3/4 -in. WRENCH, socket, ys-in. 

WRENCH, box, '^l.i-in. 

(2) Remove Winch Rear Bracket Bolts. 

HANDLE, flex, 18-in. WRENCH, socket, Vs-in. 

WRENCH, box, ' 'ir.-in. 

Remove the four bolts, nuts, and lock washers fastening the rear winch 
bracket to the frame front cross member (' ’i.i-in. box wrench, yg-in. socket 
wrench, and flex handle). 

(3) Remove Winch and Bumper Assembly from Frame. 

CHAIN HOIST, chain 

HAMMER, 2-lb 

Place rope or chain around bumper and hook to chain hoist. Take 
up slack in chain. Remove winch and bumper assembly by sliding for- 
ward. At times the assembly will have to be driven with hammer. 

(4) Remove Winch Front Bracket Bolts. 

EXTENSION, 5-in. WRENCH, box, 1-in. 

HANDLE, flex, 18-in. WRENCH, socket, iMc-in. 

Remove the two bolts, nuts, and lock washers fastening the winch front 
bracket to the bumper bracket (1-in. box wrench, flex handle, extension, 
and IVifi-in. socket wrench). 

(5) Remove Winch Rear Bracket. 

EXTENSION, 5-in. WRENCH, socket, ys-in. 

HANDLE, flex, 18-in. WRENCH, socket, l^ic-in. 

WRENCH, box, 1-in. 

Remove the two cap screws and lock washers holding mounting bracket 
to winch housing (flex handle and yg-in. socket wrench). Remove the 
bolt, nut, and lock washer holding rear mounting bracket to right winch 
mounting bracket (flex handle, 1-in. box wrench, and lVi(i-in. socket 
wrench). Lift out rear mounting bracket. 
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WRENCH, box, ^'Ho-in. 
WRENCH, socket, 3 / 4 -in. 
WRENCH, socket, Va-in. 


WRENCH, box, *'Hc-in. 
WRENCH, box, 1-in. 
WRENCH, socket, 3 / 4 -in. 
WRENCH, socket, Va-in. 
WRENCH, socket, iMc-in. 
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170. WINCH INSTALLATION. 


a. EqiiipmenU 
CHAIN 

EXTENSION, 5-in. 
HAMMER, 2-lb 
HANDLE, flex, 18-in. 
HOIST, chain 
WRENCH, box, V^-in. 


WRENCH, box, ’'/ic-in. 
WRENCH, box, 1-in. 
WRENCH, socket, 3/4-in. 
WRENCH, socket, Vs-in. 
WRENCH, socket, iMc-in. 


b. Procedure. 

( 1 ) Install Winch Rear Mounting Bracket. 

EXTENSION, 5-in. WRENCH, socket, Vs-in. 

HANDLE, flex, 18-in. WRENCH, socket, IMc-in. 

WRENCH, box, 1-in. 

Place rear mounting bracket on winch and fasten to housing with two 
cap screws and lock washers (flex handle and ^s-in. socket wrench). Bolt 
right side of bracket to winch right hand bracket with bolt, nut, and lock 
washer (flex handle, 1-in. box wrench, and iVic-in. socket wrench). 

(2) Install Winch Front Bracket Bolts. 

EXTENSION WRENCH, box, 1-in. 

HANDLE, flex WRENCH, socket, iVie-in. 

Install and tighten the two bolts, nuts, and lock washers (fig. 181) 
fastening the winch front bracket to the bumper bracket (1-in. box 
wrench, flex handle, extension, and IVie-in. socket wrench). 

(3) Install Winch and Bumper Assembly to Frame. 

CHAIN HOIST, chain 

HAMMER, 2-lb 

Place chain around bumper and hook to chain hoist; lift winch and 
bumper assembly in position (fig. 182). Install by sliding bumper side 
members past frame; the assembly will have to be driven part way on 
(hammer). Line up the drillings in the bumper and frame. 

(4) Install Winch Rear Bracket Bolt. 

HANDLE, flex, 18-in. WRENCH, socket, Vs-in. 

WRENCH, box, l Yic-in. 

Insert the four bolts, nuts, and lock washers fastening the rear winch 
bracket to the frame front cross member and tighten ('yi«-in. box wrench, 
ys-in. socket wrench, and flex handle). 

(5) Install Bumper Side Member Bolt. 

HANDLE, flex, 18-in. WRENCH, socket, 3/4-in. 

WRENCH, box, 3/4-in. WRENCH, socket, ys-in. 

WRENCH, box, i/ic-in. 

Insert the fourteen bolts, nuts, and lock washers in the bumper side 
members to frame and tighten (flex handle, ys-in. socket wrench, ^%o-in. 
box wrench, 3/4 -in. socket wrench, and V 4 -in. box wrench). 
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171. WINCH DRIVE SHAFT, 
a. Winch Drive Shaft Removal. 

( 1 ) Equipment. 

HAMMER, 2-lb WRENCH, socket head set 

PLIERS screw, Vi -in. 

PUNCH, taper, Vi-in. 

(2) Procedure. 

(a) Remove Winch Drive Shaft Front Universal Joint. 
HAMMER PUNCH, taper, Vi-in. 

PLIERS 





WINCH HOUSING 


WINCH 
UNIVERSAL JOINT 


WINCH DRIVE SHAFT 

RA PD 302956 


figure 183 — Removing Winch Drive Shaft Universal Joint 


Remove cotter key from winch drive shaft shear pin (pliers). Drive 
out shear pin (hammer and punch). Remove lock ring on winch drive 
shaft spline (pliers). Move universal joint toward front of truck to re- 
move from winch drive shaft and then remove universal joint assembly 
from drive shaft spline (fig. 183). 

(b) Remove Winch Drive Shaft Rear Universal Joint. 

HAMMER WRENCH, socket head set 

screw, Vi -in. 


Remove the two headless set screws fastening joint to shafts (Vi-in. 
socket head set screw wrench). Tap joint lightly to* remove from power 
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take-off shaft (hammer). Then drive universal joint from winch drive 
shaft hammer. 

b. Winch Drive Shaft Installation. 

( 1 ) Equipment. 

HAMMER WRENCH, socket head set 

PLIERS screw, %-in. 

PUNCH, taper, V 4 -in. 

(2) Procedure. 

(a) Install Winch Drive Shalt Rear Universal Joint. 

HAMMER WRENCH, socket head set 

screw, Vi-in. 

Drive universal joint on winch drive shaft (hammer). Fasten joint to 
shaft with headless set screw (hammer and socket head set screw 
wrench). Drive the other end of joint on power take-off shaft and fasten 
with headless set screw (Vi-in. socket head set screw wrench and 
hammer). 

(b) Install Winch Drive Shaft Front Universal Joint. 

HAMMER PUNCH, taper, V 4 -in. 

PLIERS 

Slide front universal joint on winch drive shaft spline and carefully 
check same to see that front universal joint front yoke and rear universal 
joint rear yoke are properly lined up. Drive front universal joint on winch 
shaft (hammer). Line up shear pin hole in joint and winch shaft (punch). 
Insert shear pin (hammer). Insert cotter key in shear pin (pliers). Re- 
place lock ring on winch drive shaft spline (pliers). 

c. Winch Dri VC Shaft Universal Joint Disassembly. 

HAMMER, 1-lb PLIERS 

Remove the four snap rings in the universal joint yokes (pliers). Tap 
yoke to remove bushings (hammer). Remove grease retainers from cen- 
ter cross and separate the joint. 

d. Winch Drive Shaft Universal Joint Assembly. 

HAMMER PLIERS 

Place center cross in universal joint yoke. Place grease retainers on to 
center cross with cork of grease retainer toward the outside. Place bush- 
ings on center cross and tap lightly into place (hammer). Insert snap 
rings in yokes (pliers). 


172. WINCH CLUTCH SHIFTER REPLACEMENT, 
a. Equipment. 

HAMMER WRENCH, box, Va-in. 

PLIERS WRENCH, open-end, s/g-in. 

PUNCH, taper, V 4 -in. 
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Figure 1 84— Installing Power Take-Off 

(3) Install Drag Brake Tension Bolt. 

WRENCH, box, s/s-in. WRENCH, open-end, %-in. 

Insert shifter shaft. Place spring on drag brake tension bolt. Insert 
brake tension bolt in brake shifter shaft with spring toward brake spool. 
Tighten nut on brake tension bolt and lock with lock nut (%-in. open- 
end wrench and %-in. box wrench). 

(4) Install Shifter Shaft. 

HAMMER PUNCH 

PLIERS 

Insert pin in winch spool brake bracket (par. 168 b (2) ). 


WINCH AND POWER TAKE-OFF 

b. Procedure. 

( 1 ) Remove Shifter Shaft. 

HAMMER PUNCH 

PLIERS 

Remove pin in winch drag brake bracket (par. 168 a (2)). 

(2) Brake Tension Bolt Removal. 

WRENCH, box, Vs-in. WRENCH, open-end, s/s-in. 

Remove brake tension bolt and spring (%-in. open-end wrench and 
%-in. box wrench). Withdraw shifter shaft. 
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173. POWER TAKE-OFF REPLACEMENT. 


a. Equipment. 

HAMMER 
PAN, drain 
PLIERS 
PUNCH, flat 

WRENCH, adjustable, 10-in. 


WRENCH, open-end, %6-in. 
WRENCH, open-end, %-in. 
WRENCH, socket head set 
screw, Vi-in. 



RA PO 302958 

Figure 185 — Tightening Power Take-Off Mounting Nut 


b. Procedure. 

( 1 ) Drain Transmission. 

PAN, drain WRENCH, open-end, %-in. 

Remove transmission drain plug (H-in. open-end wrench) and drain 
lubricant into drain pan. 

(2) Disconnect Power Take-off Shift Rod. 

PLIERS 

Remove cotter key (pliers) from yoke pin and pull pin (pliers) from 
the shifter shaft and shift rod. 


(3) Disconnect Power Take-off Propeller Shaft. 

HAMMER, 1-lb WRENCH, socket head set 

PUNCH, flat screw, Vi-in. 
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Remove the socket head set screw ( Vi -in. socket head set screw 
wrench) from the propeller shaft ypke connected to the power take-off. 
Drive yoke from shaft (hammer and punch). 

(4) Remove Power Take-off. 

WRENCH, open-end, <?l6-in. 

Remove the six nuts and lock washers holding the power take-off to 
transmission and remove the take-off. 



RA PD 302959 < 

Figure 1 86— Connecting Power Takeoff Linkage 


( 5 ) Install Power Take-off. 

WRENCH, open-end, Vio-in. 

Place a new gasket on the six studs of transmission case. Place power 
take-off on the studs (hg. 184) and fasten in place with six nuts and lock 
washers (Vie-in. open-end wrench) (fig. 185). 

(6) Connect Power Take-off Propeller Shaft. 

HAMMER, 1-lb WRENCH, socket head set 

PUNCH, flat screw, Vi -in. 

Line the keyway in the rear yoke of the propeller shaft with the key 
in the power take-off shaft. Drive yoke (hammer and flat punch) into 
position. Replace the socket head set screw and tighten (Vi -in. socket 
head set screw wrench). 
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( 7 ) Connect Linkage. 

PLIERS 

Connect shift rod to shifter shaft with yoke pin (fig. 186) and enter 
cotter key (pliers) in yoke pin. 

(8) Refill Transmission. 

WRENCH, adjustable, 10-in. WRENCH, open-end, Vs-in. 

Replace drain plug (®/8-in. open-end wrench). Remove the oil filler 
plug (10-in. adjustable wrench) and fill transmission with lubricant (See 
Lubrication Guide, section VI). 


402 


Digitized by Google 


Original from 

UNIVERSITY OF CALIFORNIA 



TM 9-815 


1 


REFERENCES 

STANDARD NOMENCLATURE LISTS. 

Truck 4 ton, 4x4, Cargo (Four Wheel Drive HAR-1) . . . SNL G-531 

Cleaning, preserving and lubricating materials SNL K-1 

Current Standard Nomenclature Lists are as tabulated 
here. An up-to-date list of SNL’s is maintained as the 
“Ordnance Publications for Supply Index” OPSI 


EXPLANATORY PUBLICATIONS. 

Automotive. 

Automotive brakes TM 10-565 

Automotive electricity TM 10-580 

Inspection TM 10-545 

Internal combustion engine TM 10-570 

Automotive power transmission units TM 10-585 

Fuels and carburetion TM 10-550 

Lubrication. 

Automotive lubrication TM 10-540 


Cleaning, preserving, lubricating and welding materials . . TM 9-850 


Maintenance. 

Echelon system of maintenance TM 10-525 

Maintenance and repair TM 10-520 

Tune-up and adjustment TM 10-530 

Storage and Equipment. 

Storage of motor-vehicle equipment AR 850-18 

Storage of motor-vehicle equipment AR 30-1055 


Loading of mechanized and motorized Army equipment on 

open top railroad equipment .... Association of American Railroads 


Miscellaneous. 

Lists of publications for training FM 2 1-6 

Leather and leather equipment AR 30-3040 

Organization, technical and logistical data FM 101-10 

Driver’s manual TM 10-460 

Military motor vehicles AR 850-15 

Camouflage FM 5-20 

Hand, measuring, and power tools FM 10-590 

Defense against chemical attack FM 21-40 

Chassis, body, and trailer units TM 10-560 

Armor plate: repair by welding TM 9-1852 
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INDEX 


A Pagt No. 

Adjustments 

brake system 137 

carburetor 309 

clutch 179 

distributor 223 

drag link 352 

fan belt 191 

front axle 90 

front axle socket 94 

front axle stop bolt 97 

front wheel bearing 375 

hand throttle 316 

horn 235 

linkage 316 

oil pan and oil pressure 276 

oil pressure 277 

parking brake 146 

rear wheel bearing 376 

service brake 143 

silent chain 355 

steering gear 346 

valve 271 

wheel 374 

winch 387 

Antifreeze 

table of temperatures 31 

B 

Body assembly 114 

body 114 

cab 116 

fenders 125 

hood 121 

running board 132 

windshield 118 

Body 114 

brush guards 129-130 

cab, description 116 

construction 114 

fenders 

description 125 

installation 127 

removal 126 

side panels 125 

hood 

description 121 

installation 122 

prop installation 123 

removal 121,123 

side panels 123 

maintenance 114 

mud shields 

installation 115 

removal 114 

running boards 


bracket removal and installation 133 
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description 132 

removal and installation 132 

side curtains 117 

tarpaulin 115 

top installation 118 

top removal 117 

windshield 

frame and glass removal 118 

installation 119 

wiper 120 

wiper assembly 121 

Brakes 

bleeding hydraulic system 141 

brake lines and linkage 

line and bracket installation. . . 169 

line and bracket removal 166 

linkage installation 165 

linkage removal 165 

brake pedal test 139 

check valve 

installation 165 

removal 165 

description of system 134 

front brake drum 

installation 153 

removal 152 

front brake shoe 

installation 149 

removal 148 

hydraulic brake master cylinder 

assembly removal 159 

description 159 

installation 161 

hydraulic brake shoe assembly. . . 147 
hydraulic brake wheel cylinder 

installation 156 

description 155 

removal 155 

hydrovac maintenance 139 

hydrovac power cylinder 

description 162 

installation 164 

operation 134 

removal 162 

maintenance and adjustments. . . . 137 

operation of system 134 

parking brake 

adjustment 146 

controls and linkage installation 177 
controls and linkage removal. . . 176 

drum installation 175 

drum removal 174 

installation . 173 

removal 172 

rear brake drum 

installation 154 
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Brakes — Cont’d 

removal 154 

rear brake shoe 

installation 151 

removal 151 

rear wheel cylinder 

installation 159 

removal 157 

service brake adjustment 143 

trouble shooting 135 

tube cutting and flaring 168 

c 

Chemicals, materiel affected by 

cleaning 60 

decontamination 60 

protective measures 60 

special precautions 61 

Clutch 

adjustment 180 

data (tabulated) 178 

description 178 

installation 184 

maintenance 179 

operation 178 

removal 183 

trouble shooting 179 

when to make adjustments 179 

Controls 10—20 

accelerator pedal 18 

brake pedal 18 

center differential lock lever 16 

choke control 14 

clutch pedal 18 

general 10 

hand brake lever (parking) 19 

headlight beam control switch. . . 14 

horn button 19 

ignition switch 10 

lighting switch 14 

panel switch 14 

starter motor button 16 

throttle control 14 

transmission gearshift lever 19 

winch power take-off 18 

windshield adjustments 19 

Controls and operation 10-19 

Cooling system 

cold weather suggestions 22, 186 

description 186 

draining 22 

fan 

belt adjustment 191 

belt installation 190 

belt removal 190 

description 190 

fan assembly 

installation 193 

removal 191 


Page No. 


freezing temperature table 186 

hints on 21 

maintenance 187 

radiator 

assembly installation 197 

assembly removal 196 

description 196 

hose installation 200 

hose removal 199 

thermostat 

description 194 

installation . 195 

operation 194 

removal 195 

trouble shooting 187 

water pump 

description 200 

installation 202 

lubrication 200 

packing 200 

removal 200 


D 

Description 


air cleaner 327 

ammeter 330 

battery 206 

brake shoe • 147 

brake system 134 

cab 116 

carburetor 307 

circuit breaker i 250 

clutch 178 

cooling system 186 

distributor 223 

drag link 352 

electrical system 203 

engine 254 

exhaust system 295 

fan 190 

filter 218 

frame 299 

front axle 88 

front axle socket 93 

front bumper and bumperette .... 299 

fuel filter 318 

fuel gage 329 

fuel line 324 

fuel pump 316 

fuel system 306 

fuel tank 321 

generator 212 

generator regulator 216 

head lamp 251 

horn 235 

hydrovac power, cylinder 162 

ignition coil 231 

instruments and gages 329 
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Description — Cont’d 

master cylinder 159 

oil filter 278 

pintle hook 303 

power take-off 387 

propeller shaft 332 

radiator 196 

rear axle 106 

running board 132 

speedometer 330 

spring and shock absorber 337 

starting motor 221 

steering gear 344 

tail and stop light 252 

tarpaulin 115 

temperature gage 331 

thermostat 194 

tie rod 98 

tire 373 

transfer case 353 

transmission 366 

water pump 200 

wheel 373 

w’inch 387 

wiring system 237 

E 

Echelon system of maintenance 

allocation 62 

Electrical system 
ammeter capacitor 

installation 220 

removal 220 

battery 

cable repair 211 

cable replacement 209 

care and servicing 206 

description 206 

freezing point 209 

inspection 208 

installation 211 

maintenance 208 

removal 211 

temperature correction 209 

blackout marker lamp 251—252 

chassis wiring harness 

installation 243 

removal 242 

circuit breaker 

description 250 

operation 250 

coil capacitor 

installation 220 

removal 220 

description 203 

distributor 

adjustments 223 

breaker point replacement 226 

condenser replacements 230 


WHEEL DRIVE MODEL HAR-1) 

Page No. 


description 223 

installation 228 

maintenance 223 

removal 227 

timing 229 

distributor and spark suppressor 

installation 221 

removal 221 

filter 218 

generator 

belt installation 215 

belt removal 215 

capacitor 

installation 220 

removal 219 

description 212 

installation 213 

maintenance 212 

regulator capacitor 219 

regulator installation 217 

removal 213 

generator-to-regulator wire harness 

installation 246 

removal 246 

head lamps 251 

horn 

adjustment 235 

description 235 

installation 236 

maintenance 235 

removal 236 

ignition coil 

coil and mounting bracket in< 

stallation 231 

coil and mounting bracket re- 
moval ! 231 

description 231 

maintenance 231 

junction block 

installation 240 

removal 240 

to light switch wire harness. . . . 247 
to tilt-ray switch wire harness. . 247 

regulator and filter 216 

regulator to ammeter wire harness 

installation 246 

removal 246 

spark plugs 

description 234 

installation 235 

maintenance 234 

removal 234 

starting motor 

description 221 

installation 222 

maintenance 221 

operation 221 

removal 222 
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Electrical system — Cont’d 
switches 

headlight 249 

ignition 248 

starter 250 

tilt-ray 249-250 

tabulated data 203 

tail and stop light 252-253 

trouble shooting 204 

wiring system 

description 237 

maintenance 237 

Engine 

cylinder head and gasket 

installation 265 

removal 263 

description and tabulated data. . . 254 

inspection and trouble shooting. . 255 

installation 288-294 

manifold and gasket 

installation 275 

removal 274 

oil filter 

element removal 278 

installation 280 

removal 279 

oil pan and gasket replacement. . 276 

oil pressure adjustment 277 

oil pump screen maintenance. ... 276 

pressure gage oil line 

installation 281 

removal 280 

removal 281 

replacement 286-288 

trouble shooting 257 

tune-up 260 

valve 

adjustment 271 

grinding 267 

Exhaust system 

description 295 

exhaust pipe 

installation 298 

removal 297 

maintenance 295 

muffler 295 

tail pipe 295 


F 


Frame 

bumperettes 

installation 302 

removal 301 

description 299 

front bumper 

installation 301 

removal 300 

pintle hook 303 


Page No. 

tow hooks 305 

Front axle 
assembly 

installation 100 

removal 102 

description 88 

maintenance and adjustment. ... 90 

shaft installation 92 

socket adjustment 94 

socket description 93 

steering arm 

installation 99 

removal 99 

stop bolt adjustment 97 

tie rod 

installation 98 

removal 98 

toe-in adjustment 96 

trouble shooting 88 

Fuel system 

air cleaner 327-328 

carburetor 

adjustment 309 

description 308 

installation 310 

removal 310 

carburetor linkage 313 

installation 315 

choke control 

installation 312 

removal 311 

description 306 

electric gage 324 

electric unit 323 

filter (fuel) 

description 318 

installation 321 

maintenance 319 

removal 320 

filter-to-pump line 325 

fuel lines 

description 324 

maintenance 324 

fuel pump 

description 316 

installation 318 

maintenance 317 

removal 317 

fuel tank 

description 321 

brackets 323 

installation 322 

removal 321 

hand throttle 

installation 312 

removal 312 

pump-to-carburetor fuel line 327 
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F Cont’d Pag* No. 

Fuel system — Cont’d 

tabulated data 306 

tank-to-filter fuel line 325 

trouble shooting 306 


G 

Gage and instruments 

ammeter 330 

fuel gage 329 

oil gage 329 

speedometer 330 

temperature gage 331 

Gas (SEE Chemicals) 60—61 

General care and prevention 

cleaning 56 

painting 57 

records 56 


H 


Hydraulic brakes 155 

Hydrovac power cylinder operation. 134 


Ignition 231 

Inspection and preventive mainte- 
nance service 

after-operation service 41 

at-halt service 40 

before-operation service 37 

during-operation service 39 

purpose 36 

weekly service 41 

Installation 

air cleaner 328 

ammeter 330 

ammeter capacitor 220 

axle propeller shaft 334 

battery 211 

blackout marker light 2§2 

blackout marker light bulb 252 

body mud shield 115 

brush guard 130 

carburetor 310 

carburetor linkage 315 

chassis wiring harness 243 

check valve 165 

choke control 312 

clutch 184 

flywheel pilot bearing 185 

transmission 185 

coil capacitor 220 

cylinder head and gasket 265 

distributor 228 

distributor and spark plug sup- 
pressor 221 

drag link 352 

engine 288 

accelerator linkage bracket. . . . 288 
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clutch assembly 288 

clutch and brake levers 291 

fan 290 

oil gage line fitting 289 

transmission 288 

vacuum fittings 289 

exhaust pipe 298 

fan assembly 193 

fan belt 190 

fender 127 

fender side panel 125 

filter *... 219 

front axle assembly 102 

front axle shaft 92 

front axle steering arm 99 

front brake drum 153 

front brake shoe 149 

front bumper 301 

front spring assembly 342 

front tow hook 305 

front wheel cylinder 156 

fuel filter 321 

fuel filter to fuel pump line 326 

fuel gage 329 

fuel pump 318 

fuel pump to carburetor fuel line. 327 

fuel tank 322 

fuel tank bracket 323 

fuel tank electric gage 324 

fuel tank to filter fuel line 325 

generator 213 

generator belt 215 

generator capacitor 220 

generator regulator 217 

generator-to-regulator wire harness 246 

hand throttle 312 

liead lamp 251 

head lamp bulb 251 

headlight switch 249 

hood 122 . 

hood prop 123 

hood side panel 124 

horn 236 • 

hydraulic brake line and bracket. 169 

hydrovac power cylinder 164 

junction block 240 

junction block to instrument wire 

harness 248 

junction block to tilt-ray switch 

wire harness 247 

manifold and gasket 275 

master cylinder assembly 161 

muffler 296 

oil filter 280 

oil gage 329 

parking brake 173 

parking brake controls and linkage 177 

parking brake drum 175 

pintle hook 303 
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Installation — Cont’d 

pitman arm 351 

pressure gage oil line 281 

radiator assembly 197 

radiator hose 200 

rear axle assembly 

pinion shaft U- joint yoke 112 

under chassis 112 

rear wheels 112 

rear axle shaft 108 

rear brake drum 154 

rear brake shoe 151 

rear bumperette 302 

rear cross member 304 

rear spring 341 

rear wheel cylinder 159 

regulator capacitor 219 

regulator-to-wire harness 246 

running board 132 

running board bracket 133 

service brake linkage 165 

short-coupled propeller shaft. . . . 336 

- spark plug 235 

speedometer 330 

starter switch 250 

starting motor 222 

steering gear lower brackets 350 

steering gear U-clamp 350 

steering wheel 351 

stop and taillight 253 

stop and taillight bulb 252 

tail pipe 295 

temperature gage 331 

thermostat 195 

tie rod 98 

top 118 

transfer case 361 

brake wheel 362 

emergency brake band 362 

rear transfer case support 362 

transmission 

floor- and toe-boards 371 

water pump 202 

winch 396 

winch brake drum and band 392 

winch drag brake 390 

winch drive shaft 398 

windshield 119 

frame and glass assembly 119 

windshield wiper assembly 121 

Instruments and gages 

ammeter 330 

fuel gage 329 

oil gage 329 

speedometer 330 

temperature gage 331 


Page No. 

Introduction 

description 3 

scope 3 

tabulated data 6 

L 

Lubrication 45—55 

introduction 45 

lubrication guide 

general 45 

notes 45 

supplies 45 

points to be serviced and lubri- 
cated by ordnance maintenance 


personnel 50 

reports and records 49 

M 

Maintenance 

air cleaner 328 

battery 208 

body 114 

brake system 137 

clutch 179 

cooling system 187 

distributor 223 

exhaust system 295 

filter 218 

front axle 90 

fuel filter 319 

fuel pump 317 

fuel pump line 324 

generator 212 

generator-regulator 216 

horn 235 

hydraulic brake 137 

hydrovac power cylinder 139 

ignition coil 231 

propeller shaft 332 

spark plug 234 

spring and shock absorber 338 

starting motor 221 

tarpaulin 115 

wheel 374 

winch 387 

wiring system 237 

Maintenance allocation 

allocation of maintenance 62 

echelon system 63 

scope 62 

Manual, scope of 3 

Materiel affected by chemicals 

cleaning 60 

decontamination 60 

protective measures 60 

special precautions 61 
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Operating the vehicle 

center differential lock lever 25 

double clutching 24 

driving a disabled vehicle 26 

in sand and gravel 24 

permissible maximum road speed . 24 

shifting into reverse gear 24 

starting on hill 23 

starting on level road 22 

through soft terrain 25 

when to lock center differential. . 25 

Operating under unusual conditions 

cold weather operation 30 

battery and electrical parts. ... 32 

cold weather accessories 33 

special operating precautions . . 32 

high temperature operation 

vapor locks 33 

sandy and desert terrain 

air filters and protective covers 34 

driving 35 

electrical difficulties 34 

loading 35 

special equipment 35 

tires 34 

Organization preventive maintenance 

service road test chart 73 

second echelon service 71 

Organization spare parts and 

accessories 85 

Organization tools and equipment 

introduction 86 

special tools and equipment 86 


P 


Propeller shafts 

axle propeller shaft 

installation 334 

removal 334 

description 332 

maintenance 332 

short-coupled propeller shaft 

installation 336 

removal 336 


R 


Rear axle 

assembly installation 112 

assembly removal 109 

description 106 

shaft installation 108 

shaft removal 107 

trouble shooting . 106 


Page No. 


Removal 

air cleaner 328 

ammeter 330 

ammeter capacitor 220 

axle propeller shaft 334 

battery 211 

blackout marker light 252 

blackout marker light bulb 251 

body mud shield 114 

brush guard 129 

carburetor 310 

carburetor linkage 313 

bell crank 314 

arm ball joints 314 

control rod from bell crank to 

cross shaft arm 314 

cross shaft and brackets 314 

extension arm from cross shaft. 314 

chassis wiring harness 242 

check valve 165 

choke control 311 

choke assembly from instru- 
ment panel 312 

clutch 183 

coil and mounting bracket 231 

coil capacitor 220 

cylinder head and gasket 263 

distributor 227 

distributor and spark plug 

suppressor 221 

drag link 352 

engine 281 

exhaust pipe 297 

fan assembly 191 

bracket 192 

fan pulley and shaft assembly. 192 

fan belt 190 

fender 126 

fender side panel 125 

filter 218 

front axle assembly 100 

front spring U-bolts 101 

pinion shaft universal joint yoke 102 

front axle shaft 91 

brake dust shield assembly. ... 91 

front axle skein 92 

front axle steering arm 99 

front brake drum 152 

front brake shoe 148 

front bumper 300 

front spring assembly 342 

front tow hook 305 

front wheel cylinder 155 

brake shoe spring 155 

front brake cylinder 155 

fuel filter 320 

fuel filter to fuel pump line 325 
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R — Cont’d Po9« No. 

Removal — Cont’d 

fuel gage 329 

fuel pump 317 

fuel pump to carburetor fuel line 327 

fuel tank 321 

fuel tank bracket 323 

fuel tank electric unit 323 

fuel tank to filter fuel line 325 

generator 213 

generator belt 215 

generator capacitor 219 

generator regulator 216 

generator to regulator wire 

harness 246 

hand throttle 312 

from accelerator linkage 312 

from instrument panel 312 

head lamp 251 

headlight bulb 251 

headlight switch 249 

hood 121 

hood side panel 123 

horn 236 

hydraulic brake line and bracket 166 

hydrovac power cylinder 162 

junction block 240 

junction block to light switch wire 

harness 247 

junction block to tilt-ray switch 

wire harness 247 

manifold and gasket 274 

master cylinder assembly 159 

muffler 295 

oil filter 279 

oil filter element 278 

oil gage 329 

parking brake 172 

parking brake controls and linkage 176 

parking brake drum 174 

pintle hook 303 

pintle hook spring bracket and 

rear cross member 303 

pitman arm 347 

pressure gage oil line 280 

radiator assembly 196 

radiator hose 199 

rear axle assembly 109 

rear axle shaft 107 

rear brake drum 154 

rear brake shoe 151 

rear spring 340 

rear wheel cylinder 157 

regulator capacitor 219 

regulator to ammeter wire harness 246 

running board 132 

running board bracket 133 

service brake linkage 165 

short-coupled propeller shaft. . . . 336 


Page No. 


side curtain 117 

spark plug 234 

speedometer 330 

starting motor 222 

starter switch 250 

steering gear lower brackets 349 

steering gear U-clamp 349 

steering wheel 347 

stop and taillight 253 

stop and taillight bulb 252 

tail pipe 295 

tarpaulin 116 

temperature gage 331 

thermostat 195 

tie rod 98 

top 117 

transfer case 357 

rear support 359 

transmission 368 

clutch and brake pedals 368 

water pump 201 

winch 394 

winch brake band and drum .... 392 

winch drag brake 390 

winch drive shaft 349, 397 

windshield frame and glass 118 

windshield wiper assembly 121 

Replacements 

battery cable 209 

breaker point 226 

distributor condenser 230 

front wheel 376 

front wheel bearing 384 

front wheel hub 379 

pitman arm 351 

power lake-off 400 

rear wheel 377 

rear wheel hub and bearing 381 

shock absorber 339 

speedometer adapter 365 

spring 340 

steering gear 347 

tarpaulin 116 

tire casing and tube 385 

transfer case oil seal 363 

transfer main shaft oil seal 364 

transmission cover 371 

winch cable and hook 389 

winch clutch shifter 398 

Road test chart 73-84 

s 

Spark plugs 234 

Scope of manual 3 

Second echelon preventive mainte- 
nance service 

first-echelon participation 71 

frequency 71 
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S — Cont’d 

Second echelon preventive mainte- 


nance service — Cont'd 

general procedure 71 

special services 72 

Special tools and equipment 86 

Springs and shock absorbers 

description 337 

maintenance 338 

shock absorber 

inspection 338 

maintenance 338 

replacement 339 

springs 

installation (front) 342 

installation (rear) 341 

removal (front) 342 

removal (rear) 340 

replacement 340 

trouble shooting 337 

Starting the engine 
cooling system hints 

carburetor 22 

cold weather suggestion 22 

draining cooling system 22 

prestarting inspection 20 

special precautions with new 

engines 20 

starting hints 21 

Steering gear 

adjustments 346 

description 344 

drag link 

adjustment 352 

description 352 

installation 352 

removal 352 

pitman arm replacement 351 

replacement 347 

trouble shooting 344 

Stopping the engine 26 

Stopping the vehicle 26 

T 

Tabulated data on vehicle 6 

Tire service 

general 386 

tire chains 386 

tire inspection 386 

Tools and equipment on vehicle 

equipment 58 

introduction 58 

tools 58 

Transfer case 

description and function 353 

installation 361 


Poge No. 


main shaft oil seal replacement. . 364 

oil seal replacement 363 

silent chain 355 

speedometer adapter replacement 366 

removal 357 

trouble shooting 355 

Transmission 

cover replacement 371 

description 366 

installation 370 

removal 368 

trouble shooting 366 

Trouble shooting 

brake system 135 

clutch 179 

cooling system 187 

electrical system 204 

engine 257 

front axle 88 

fuel system 306 

rear axle 106 

steering gear 344 

transfer case 355 

transmission 366 

wheels 373 

windshield wip>er 120 

V 

Vehicle data 6 


w 

Wheels 

adjustments 


front wheel bearing 375 

rear wheel bearing 376 

description 373 

lubrication 374 

maintenance 374 

replacements 

front wheel 376 

front wheel hub 379 

front wheel bearing 384 

rear wheel 377 

rear wheel hub and bearing .... 381 

tire casing and tube 385 

tire description 373 

trouble shooting 373 

Winch 

description 27 

lubrication 29 

operation 

automatic brake 29 

hooking onto load 28 

pulling 28 

pulling truck 28 

releasing tension 28 
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Winch — C(5nt’d 

shear pin 29 

stopping 28 

winch hints . 28 

winding cable 28 

Winch and power take-off 
brake band and drum 

installation 392 

removal 392 

clutch shifter replacement 398 

drive shaft 397 


Poge No. 


installation 396 

maintenance and adjustments. . . 387 

operation 387 

power take-off description 387 

power take-off replacement 400 

removal 394 

winch brake 

drag brake installation 390 

drag brake removal 390 

winch cable and hook replacement 389 
winch description 387 


[A.G. 300.7 (6-9-43)] 
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